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PREFACE 


LARGE part of the subject-matter of this 
yan book has appeared in a series of papers 
contributed to the “Dental Cosmos”’ dur- 
ing 1914-15; and the amount of interest which has 
been shown in the methods and ideas which were 
brought forward appears to offer sufficient justifi- 
cation for presenting them in more permanent form. 
A great deal of new matter has been added, and 
all the papers have been rearranged in order to 
simplify the presentation of the subject; but an 
exception to this will be found in the Introductory 
Chapter, on which few alterations have been made, 
and which sets forth some of the principal reasons 
which have caused the book to be written. There 
are others, which need not be enumerated here, but 
which will be apparent to those who are sufficiently 
interested to follow the text. 

The literature dealing with the subject of Prosthetic 
Dentistry grows rapidly, more especially that part 
which deals with the subject of crown and bridge 
work, but a study of the most recent works which 
deal wholly or in part with crown and bridge work, 
does not reveal any marked advance. The new 
material which appears deals mostly with certain 
new types of teeth and crowns, nearly all of which 
are modifications of the old form of tube teeth. This 
process of multiplication and modification of crown 
forms has been going on for the past quarter of a 


century, and is leading to much confusion, unneces- 
Vv 
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sary trouble, and expense. Moreover, these indi- 
vidual forms of crowns have a very limited range of 
usefulness even when they are supplied in a large 
range of sizes, shapes, and colours; whereas the ordi- 
nary forms of tube teeth meet the needs of nearly 
all cases, and a limited selection of the special forms 
of tube teeth and porcelain rods will provide the 
materials from which, with very little trouble, any 
form of detached-post teeth or crowns can be quickly 
formed. 

In suggesting a revival in the use of tube teeth 
it cannot be laid to the writer’s charge that he is 
adding another tooth to a list which is already too 
long, as the tube tooth was the earliest form of 
porcelain tooth, and has been in constant use up to 
the present time. The same cannot be said of the 
suggested revival in the use of gum tube teeth and 
sections, as these latter have not been manufactured 
for the past 40-50 years, and so have not been pro- 
curable; therefore they may be looked upon as a 
fresh addition. Experience has proved that they 
would amply justify their adoption, particularly 
in connection with the casting process, while they 
have also been found superior to the ordinary forms 
of gum teeth and sections for other classes of 
prosthetic work. 

Porcelain tube rods and blocks are a new form of 
the raw material from which tube teeth, crowns, 
bridges, etc., may be readily formed, and it is hoped 
to make Acie the many uses to aia they may be 
applied. Probably their usefulness is most marked 
in bridge work, and for teaching purposes. In 
regard to the latter, they offer advantages possessed 
by no other material for the purpose of obtaining 
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that artistic skill which is so lacking in our work, 
and which present methods do little to stimulate. 

Considerable space has been ‘devoted to grinding 
materials and methods, as these subjects have 
hitherto attracted less attention than their import- 
ance seems to warrant. The time taken to shape up 
many of the specimens illustrated has been given, and 
careful descriptions of the wheels used. This has 
been done with the object of showing that by the 
use of suitable wheels grinding is made easier and 
- quicker. 

The difference in the time taken to shape up 
apparently similar specimens is accounted for by 
the difference in the amount of experience and skill 
of the individuals who prepared them. Some of 
- these trials of skill have been made by pupils whose 
first attempts are shown; and a wide experience has 
proved that little practice and no special skill is 
necessary in order to obtain excellent results in this 
work. 7 | 

The illustrations speak for themselves and are the 
work of my friend D. Robertson Campbell D.D.S. 
(University of Pennsylvania), who had the able 
assistance of his brother MacArthur Campbell who 
also studied there. Tothe former I am particularly 
indebted, not only for the beautiful photographs, 
but also for very valuable assistance in other ways, 
including the work of correcting proofs. I am also 
greatly indebted to my partner Mr. T. R. Calder 
for the sketches illustrating the text, and for many 
of the specimens which he has made. My thanks 
are also due to my London partners for valuable 
help, also to my mechanical assistants and pupils, 
who have shown much diligence and enthusiasm in 
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duplicating cases in practice, and in making other 
specimens. To Messrs. C. Ash, Sons & Co., Ltd., 
London, I am under special obligation for their kind- 
ness in undertaking the manufacture of the special 
forms of tube teeth and porcelain rods, and other 
materials best suited for this work. My thanks are 
also due to Messrs. Lemale & Co., London, for speci- 
mens of old-time forms of tube teeth and gum tube 
teeth and sections; also to the S. S. White Co., for 
plates illustrating some of their instruments, and to 
the Ritter Manufacturing Company for a cut of the 
Columbia Lathe. 


J. G. 


Edinburgh and London. 
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CHAPTER -I 


INTRODUCTORY 


HILE it is impossible to produce evidence 
of when and by whom the first tube 
teeth were made, it is fair to assume that 

they were among the earliest forms of porcelain 
teeth employed in dentistry. Anyhow, there is 
presumptive evidence for the reasonableness of this 
conclusion when one remembers that one of the earli- 
est methods of tooth substitution and replacement 
was the use of the natural teeth fixed either upon 
the root of a tooth or on a base or plate, and that 
the general mode of attachment of these-teeth to 
the natural roots or artificial base was by means 
of a pin or post passing through a hole or tube formed 
in the tooth, which was carried either through the 
body of the tooth entirely to its grinding or occlusal 
surface, or sufficiently far to admit of a strong 
enough post to hold the tooth secure in its place. 
Indeed, one of the earliest records of a pivot tooth, 
or as we now call it, a crown, is to be found in Fau- 
chard’s work ‘‘Le Chirurgien Dentiste; ou, Traite 
des Dents,” published in 1726. 

It is, however, certain that M. N. Dubois de 
Chemant, a Paris dentist who practised in that city 


in 1788, and who was one of the pioneers in the 
I 
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making of porcelain teeth, by some means came into 
possession of the process of an apothecary of St. 
Germain named Duchateau, who in 1774 was led 
to study the subject of porcelain teeth by the 
“unbearable condition of his own artificial teeth 
of bone,’ and who communicated his discovery to 
the Academy of Surgery in 1776. Duchateau’s 
invention seems to have fallen into disuse until 
taken up by M. N. Dubois de Chemant, who took 
out a patent for the process of making artificial 
dentures and teeth of mineral paste, to which he 
applied the name of “incorruptible.” Duchateau 
formally claimed priority of invention, but lost the 
case, and De Chemant, failing to popularise the 
new production, removed to London, where he 
obtained the exclusive right of working the invention 
for twelve years. He published various editions of 
his work, the first apparently in 1788. An illus- 
tration from the fifth edition is given in the S. S. 
White Catalogue of Porcelain Teeth, where also 
may be found much valuable information regarding 
the early history of these teeth. 

In De Chemant’s work, “Dissertation on Arti- 
ficial Teeth,”’ published in London in 1804, appears 
the first description of tube teeth (page 34, 4th 
edition): “in the teeth of unalterable mineral 
materials, the holes which receive the pivots are 
square, and cannot become larger, which renders 
them very firm, and besides, as they are riveted they 
can never separate from the teeth. I can even 
solder them to the artificial pieces when necessary.” 

From this it would appear that De Chemant must 
have made teeth with square tube-holes through 
which passed square posts attached to the artificial 
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denture, enabling the teeth to be riveted on their 
occlusal or lingual surfaces; or the teeth might first 
have the post fixed in them by riveting the occlusal 
or crown surface and the base soldered to the plate. 
Like most old-time authors, De Chemant tells one 
everything except “just how to do it.” 

In America tube teeth were first manufactured in 
1822 by Mr Charles W. Peale, who practised dentis- 
try in Philadelphia. He was soon followed by 
many others, and by 1838 mineral teeth had come 
into general use both in America and Europe. 
Among the pioneers in the former country were 
Samuel W. Stockton in 1825, D. C. Ambler of New 
York and J. R. Spooner of Montreal in 1828, and 
in 1837 Elias Wildman of Philadelphia and Dr J. A. 
M’Ilhenny, both of whom did much to further the 
improvement in the manufacture of porcelain teeth. 
These workers made single tube teeth, or curved 
blocks with tubes through them to take gold rivets, 
whereby the teeth were attached to the plates; but 
these were discontinued for insufficient reasons, as 
were also curved tube blocks, though these latter 
were in use for a much longer period, in fact until the 
introduction of vulcanite. At the same time, it is 
probable that neither the single tube tooth, gum 
tube tooth, or gum tube sections were manufactured 
except by practitioners for their own use. 

* The history of tube teeth in England is associated 
with the early beginnings of Messrs Ash, Sons & Co., 
and Messrs Lemale & Co., both of London, (Figs. 1 
and 2), who commenced the manufacture of tube 
teeth in 1837 and have continued to carry it on up 
till now. These were made for use in plate work, 
though they were occasionally used for crowning 
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the upper front teeth, and were made with a metal 
tube baked in the body of the tooth and the mode 
of attachment both in crown and plate work was by 
means of a metal post. There is no evidence to 
support the statement made by some writers that 
pivots of hickory wood were employed. In fact 


Fic. 1. Specimens of tube teeth. (Ash, Sons & Co., London.) 


the small size of the tube prevented it from being 
used in this way, and obviously those who have 
been responsible for this statement have confounded 
the old wood pivot tooth (which is, of course, a 
form of tube tooth) with the English tube tooth. 
From 1837 to 1855 gold was used for the tube. At 
a later date platinum was used because it allowed 
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Fic. 2. Specimens of tube teeth. (Lemale & Co., London.) 
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of a higher temperature in firing the porcelain, and 
at that time it was much cheaper than gold. It 
seems strange that one of the reasons why platinum 
should displace gold for tubes was on account of 
its price, but, when one considers that at that time 
platinum was about $4.50 per oz., whereas now it is 
about $70.00, one ceases to wonder. The platinum 
tube was seldom an advantage in point of view of 
colour, because in a thin tooth it was apt to show 
through and produce a dull effect. Formerly one 
colour of porcelain only was used, and the body was 
more fusible and not so highly glazed. Coincident 
with the introduction of the platinum tube, however, 
two colours have been used. The principal reason 
for the use of the metal! tube was that, at the time 
tube teeth were introduced, there was no cement 
on the market —only sulphur, which adheres to 
metal better than to minerals. It has since been 
found that, provided the glaze is thoroughly removed 
from the surface of the tube as is done in the 
modern non-platinum tube tooth, the attachment 
by means of sulphur or one of the cements is quite 
satisfactory. 

Most of the old-time dentists in England con- 
tinued to make their own supplies of teeth, both 
plain and gum, as well as gum sections up till about 
1865. A few of them made single tube teeth with 
half-round platinum tubes which did not pass quite 
through the tooth: doubtless the half-round post 
was to prevent rotation, but this was quite unneces- 
sary, and, as we shall see later, limited the usefulness 
of the teeth in other ways, and so the practice was 
discontinued. | 

While the tube tooth, better known as the English 
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tube tooth, is unfamiliar to many American dentists, 
its use has never been discontinued by the best 
class of British practitioners. Fortunately there are 
signs of reviving interest in these teeth; indeed, the 
surprising thing is that interest should have declined, 
and while the causes which have combined to dis- 
place tube teeth from favour cannot be accurately 
stated, generally speaking they are those which 
contributed to the decline in the use of single gum 
teeth or sections for plate work; and these causes 
were largely due to the introduction of vulcanite as 
a base. Coincident with the rapid advance in 
favour of this material was the increased demand 
for pin teeth. The manufacturers were in the posi- 
tion to take advantage of this demand. As the 
introduction of vulcanite extended the field of 
prosthetic dentistry, the dentists then in practice 
found they had more work than they could well 
overtake. They therefore gladly abandoned the 
irksome task of making their own supplies of teeth, 
and depended on the makers of artificial teeth who 
could furnish them with a better and cheaper article, 
and at the same time offer a wider selection. The 
result was a great and rapid increase in the manu- 
facture of flat teeth, new types of which were quickly 
added, and as these could be used for all purposes, 
the enthusiasm for these new forms was shared by 
dentist and manufacturer alike. 

It is surprising that the suitability of tube teeth 
for use with a vulcanite base or a metal base with 
vulcanite or other like attachment, was not realised 
till within the last few years, when many forms of 
teeth with a somewhat similar provision for anchor- 
age were in use in connection with the Blandy and 
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other processes before the introduction of vulcanite. 
With regard to their use in plate work, there can be 
little doubt that the defective character of the grind- 
ing wheels then in use was also a powerful factor in 
helping to diminish the popularity of tube teeth, as 
these often called for much grinding and fitting. In 
consequence, the tube tooth fell into comparative 
obscurity: : | 

The superiority of tube teeth and porcelain rods, 
both as regards the principle of their attachment and 
their practical application in the various classes of 
prosthetic work will be fully described and illustrated 
later, and it is hoped that this will do something to 
stimulate artistic as well as manipulative dexterity, 
and lessen the ever-increasing number of new forms 
of crowns *now so persistently brought forward. 
This multiplication of forms is leading to much 
confusion and unnecessary trouble and expense. 
Moreover, these individual forms of crowns have a 
very limited range of usefulness, even when they are 
supplied in a large range of sizes, shapes, and colours. 
In fact, their use is practically confined to crown 
work and some cases of bridge work, whereas tube 
teeth and porcelain rods call for no more than a very 
limited selection of forms, sizes, and colours in order 
to supply the necessary materials for forming almost 
any type of tooth, crown, porcelain bridge, or gum 
tooth section, and with far better results, both artistic 
and mechanical, than are obtainable by any single 
type of tooth or crown, or probably by any 
combination of them. 

The term ‘“‘tube tooth” is employed here in con- 
nection with what is commonly known as “the 
English tube tooth,” the description of which by 
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most writers is faulty and misleading, but the 
term “tube tooth”? would with accuracy describe 
all the modern forms of detached post crowns as 
well as those dating from the introduction of the 
wood pivot crown (Fig. 3), from which some writers 
have dated the so-called modern improvements. 
After all, what are the latest forms of detached 
post crowns but tube teeth? And to what else do 
they lay their claims to superiority over their fixed 
post rivals but to this 
very tube principle? This 
attachment as has been 
pointed out, consists of 
a pin or post! passing 
through a hole or tube 
formed in the body of the 
tooth. It is true that in | 
most of the modern forms of detached post crowns 
the tube does not pass right through the tooth body, 
and this constitutes one of their principal weaknesses, 
as will be shown later. Suffice it to say meanwhile 
that ample proof is afforded of the endeavours which 
are being made to improve upon the tube tooth by 
adopting the principles while failing to appreciate one 
of its outstanding features which lies in the accurate 
fit of post and tube. In many of the standard works 
on prosthetic dentistry as well as some others, the 


Fic. 3. Shows old form of pivot 
tooth commonly called wood pivot. 


1 When the tube tooth is referred to in crown or bridge work the term “tube 
crown” or simply “crown” is generally used instead of “tube tooth” as in 
plate or vulcanite work. When the term “post” or “dowel” is employed, 
+t refers to its use in crown work, whereas when the term “ pin” is used it 
refers to its use in plate work. The term “horizontal bar” or “horizontal 
post” is employed to describe the use of these in the manner indicated by 
these terms. Such “bars” or “posts” may be ‘either solid or tubes and are 
frequently joined to vertical posts or tubes and often combined with 
inlays. 
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rise and progress in popularity of the pivot tooth or 
modern detached post crown is dealt with in order 
to prove that a great advance has been made in the 
design and manufacture of porcelain crowns; and 
in proof of this the old form of all-porcelain pivot 
tooth, commonly called the wood pivot (Fig. 3), 
which was much in use some 30-50 years ago, is 
made the starting point from which the advance is 
supposed to have taken place; but a careful study of 
what has been written, and of the crowns themselves 
does not carry the desired conviction. In fact some 
of those illustrated, one might venture to say all of 
them, show transition types which are markedly re- 
trograde, and go far to prove that the old wood 
pivot tooth has never been equalled in point of 
form, strength, adaptability, or quality of porcelain, 
by any of the later forms of detached post crowns, 
although they are excelled by the tube tooth mainly 
on account of its superior adaptability. | 
Points to be noted with regard to the illustrations 
shown in Fig. 4, are the size and the position of the 
tubes and the deficiency in the thickness of porcelain 
mainly on the lingual surface of the incisor crowns. 
As the tube tooth, therefore, is superior to any of 
the later forms of detached post and other crowns, 
and can be easily and quickly altered in substitution 
or replacement of any one of them, there seems no 
need to give a detailed description of the too numer- 
ous new forms which are constantly appearing. 
Moreover, men usually limit their requirements 
to one or two crown forms, and the literature pro- 
vided by the makers of these usually gives more 
detailed instructions with regard to these than that 
which appears in most books dealing with crown 
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and bridge work. One of the many advantages to 
be derived from the use of tube teeth and porcelain 
rods is the increased facilities afforded for acquiring 


Fic. 4. Sections of some well known crown forms. 


A, White’s detached-post crown. B, Gates-Bonwill crown, C, Ash’s dowel 
crown, D, How dovetail crown. £, Goslee crown. Ff, Foster crown. 
G, Davis crown. 


artistic as well as manipulative skill, particularly on 
the part of the student, as it appears doubtful if 
there has been any advance in this direction in the 
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_last twenty years. Doubtless this can be partly 
accounted for by the great increase in number of 
methods and appliances, most of which seem to have 
been designed with a view to simplification rather 
than thoroughness. As a result, students, and for 
that part of it practitioners also appear to be in 
danger of becoming mere assemblers of parts. In 
consequence their creative faculties are not suffi- 
ciently stimulated while their mechanical skill ap- 
pears to make no advance; and this condition of 
matters does not seem to be confined to any single 
country, but appears to be universal. Those who in- 
terest themselves in various forms of craftsmanship 
outside of our profession, are well aware of the fact 
that the race of craftsmen who could design and ex- 
ecute a piece of work and complete it from start to 
finish, is now all but extinct; and there is danger of 
this happening in our profession where craftsmanship 
plays an important part. It would tax the ability 
of most men to equal the mechanical as well as the ar- 
tistic excellence of work done half a century or more 
ago, specimens of which will be found in many of the 
collections of our universities and dental schools. 
For it must be remembered that the advance which | 
has been made in the latter direction has been 
largely due to the skill and enterprise of the makers 
of artificial teeth. It is believed that the processes 
hereafter to be described will supply the necessary 
training with the minimum of time and trouble, and 
this would result from the use of tube rods for teach- 
ing purposes, as from them may be formed tube 
teeth, crowns, and bridges, all by simple methods 
which will be described. | 

In addition to tube teeth and porcelain rods, the 
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writer suggests a revival in the use of single gum tube 
teeth and gum tube teeth sections. These have — 
not been manufactured for the past forty to fifty 
years, and so have been unprocurable. The em- 
ployment of these in connection with the casting 
process would open up a new field in prosthetic 
work. It would permit of practically all the ad- 
vantages derived from the use of continuous gum 
work being obtained in as simple and easy a manner 
as by the use of vulcanite with gum sections, and 
yielding far better results in most cases. In addition 
to their use in the manner suggested, they could 
with advantage be made to supersede the present 
_ forms of gum teeth and sections in vulcanite work, 
and doubtless they would once more attain the 
popularity which they enjoyed previous to the in- 
troduction of vulcanite as a base. 

With regard to the manufacture of porcelain teeth 
in general, while makers claim that their teeth and 
crowns are better made than ever before, those of 
us who had the opportunity of using teeth made 
about thirty years ago, or very much earlier, and 
who are fortunate enough to have retained some of 
these old-time teeth, realise that their claims are 
not well founded. From the point of view of stand- 
ardization of colour and the great increase in number 
of new shapes and forms, etc., there may be improve- 
ment, but for lifelike appearance and strength the 
older teeth were superior. These, indeed, might 
be termed “‘tougher,” or less brittle. One of the 
reasons for this toughness was that the prevailing 
practice was to allow the teeth to cool down in the 
muffle until stone cold, seldom less than twenty-four 
hours being allowed for this cooling process. More- 
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over, a batch of teeth usually consisted of a few 
hundreds only, and not thousands as at the present 
day. Such a method was, of course, expensive, 
particularly as regards fuel. The stress of modern _ 
competition has resulted in quicker but less satis- 
factory methods of manufacturing and particularly 
of annealing. 
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FORMS OF TUBE TEETH AND PORCELAIN RODS 


advanced in favour of tube teeth as superior to 

other forms, and before proceeding to elaborate 
these, a fuller consideration of the materials at our 
disposal seems to be called for. These consist of: 
(1) Tube teeth with platinum tubes baked into 
them, and known as the old, or ordinary, forms of 
tube teeth; (2) Tube teeth without the platinum 
tubes; (3) Special forms of non-platinum tube 
teeth; (4) Special non-platinum single and double 
tube rods; (5) Special non-platinum tube curved 
blocks. 

No. 1. — Tube teeth with platinum tubes may be 
termed the old style of tube tooth, which has been 
on the market since 1837, and up until 1856 was 
made of one colour of porcelain throughout. Since 
1856 and up to the present time, they have been 
made in precisely the same way as all other forms of 
poured teeth. The internal diameter of the platinum 
tube is .06 of an inch, and the size of post should 
therefore be .056 of an inch. 

No. 2. —Tube teeth without platinum tubes are 
formed by the insertion of pins in the moulds before 
the teeth are fired, and the tubes are afterwards 
reamed out true by means of a diamond reamer. 
The result is an unglazed tube which gives ample 


hold to either cement or sulphur, provided the glaze 
15 


|: the introductory chapter claims have been 
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has been completely removed from the porcelain 
tube, and it seems probable that in future only 
the non-platinum tube teeth will be called for. 
The body is formed of two colours, graduated 
from the neck to the cutting and grinding edge, 
as in other forms, and a large selection of shades 
is afforded. The internal diameter of the tube 
in the non-platinum tube tooth is .072 of an inch, 


Fic. 5. Showing tube teeth too small in base for crown work. 


and the size of post should therefore be .068 of an 
inch; in fact 133 U. S. gauge is the proper size for 
pins or posts, and allows of ample strength while it 
does not unduly weaken the tooth as a larger size 
would do, particularly in the case of small lateral 
incisors. As a further guide to the exact size of this 
tube, it may be stated that the diameter of the 
tube in the platinum tube tooth with the platinum 
tube extracted therefrom is precisely the same size as 
that of the non-platinum tube tooth —in short, 
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that it is the platinum tube itself which makes the 
difference in size between the two. ‘The post should 
always fit the tube accurately, but not tightly. 
Tube teeth with platinum tubes and non-platinum 
tube teeth both exhibit certain defects which will be. 
seen by referring to Fig. 5, and which are most 
marked in the incisors and canines. Almost without 
exception the bases will be found to be too small. In 
consequence it is impossible in nearly all cases to 

cover the root completely when the aforesaid forms 
are used for crowning; but this defect does not preju- 


A B 


Fic. 6. Shows — A, Pin in correct position. B, Pin too near edge of plate. 


dice their use to the same extent when employed in 
plate work, or when vulcanite is used as a base, as 
there is not generally the same necessity for a large 
body of porcelain as when a cap or root has to be 
covered. There are exceptions, however, such as 
when any or all of the front teeth have to be set on 
the gum, or where a single tooth has to be set between 
adjacent natural teeth. In such cases the smallness 
of the porcelain base of the tooth would necessitate 
the pin being soldered almost to the edge of the plate, 
with the result that the plate, when filed away 
sufficiently to conceal the gold, would be rendered 
too weak, and in consequence the pin would be 
liable to break off (Fig. 6). In these cases, there- 
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fore, it is better to use one of the special forms of 
Beer: based teeth (Figs. 7 and 8), or they may be 
shaped up from porcelain rods. 

No. 3. — Special forms of bicuspids and molars 
were designed by the writer some twelve years ago 
to surmount the defects already spoken of, and they 
were made large enough in the base to cover most 
capped molar and bicuspid roots (Figs. 9, 10, and 11). 
These, used primarily for this purpose, came to be 


Fics. 7 and 8 show special forms of broad-based teeth. 


employed for supplying the raw material from which 
to form front tooth crowns (Fig. 12), but of course 
only the larger sizes, as previous to this the only 
teeth which afforded sufficient material for forming 
these front teeth crowns, in most cases, were the 
older forms of platinum tube molars and bicuspids. 
But even these older forms when shaped up to form 
incisor crowns, in some cases proved too small in 
the base (Fig. 13), while the special forms, though 
large enough in the base, were sometimes too short. 
Moreover, the disposition of the two colours of which 
these were formed, while suitable in all respects for 
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the purpose for which 
they were designed, 
precluded _ satisfactory 
results always being ob- 
tained when they were 
thus cut up. In conse- 
quence, the large special 
forms of non-platinum 
tubed front teeth (Figs. 
7 and 8) became a 
necessity. 

These (Fig. 7) were 
purposely made large 
enough to meet all 
cases, and were neces- 
sarily much too large 
for most, and so the 
smaller size of front 
teeth (Fig. 8) was de- 
signed with the object 
of still further reducing 
the amount of grinding 
necessary. These have 
a large enough base to 
cover most roots, while 
the larger size will easily 
cover any capped root. 
The two extra large 
bicuspids and the extra 
large molar (Figs. 14, 15 
and 16) were designed 
for crowns requiring 
exceptional contour, 
and the bicuspids have 


Fics. 9, 10 and 11 show special forms 
of broad-based non-platinum bicus- 
pid and molar tube teeth. 
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proved useful for forming centrals, laterals, large 
canines, etc. Fig. 17 will show how little grind- 
ing of the lingual cusps and labial surface is 
necessary to convert these into the largest size of 


D 


A B c 
Fic. 12. A, Special form of non-platinum tube molar. B, Cc, D, 
Stages in the formation of central crown. Note breadth of base. 


Time to convert the above into a central crown. 3 mins.! 


canine, large centrals, and laterals. Moreover, the 
relationship with regard to the proportion of colour 
between the upper and the lower part of these teeth 
allows of extensive variation. For instance, when 
one of these is shaped up, if the upper half of the 


A B Cc D 
Fic. 13. A, Old form of platinum tube tooth. B, c, D, Stages in 


the formation of a central crown, Note base — often too small. 


Time taken to convert it into central crown. 3 mins. 


tooth be brown in colour, while the lower half is 
gray, then the proportion between these can be main- 
tained by grinding an equal length off both the cervi- 
cal and incisive edges. On the other hand if the 
colour of the upper half of the tube tooth should 
require to be most in evidence, then a corresponding 


1 Unless specially mentioned smoothing and polishing is not included in the 
time given. _ 
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amount can be ground off the incisive edge. Or it 
may be that the colour of the lower half of the tooth 
is preferred, in. which case most should be ground 
off the upper half. In such a case, unless the tooth 
required is an extra long one, this can be done. 

From the foregoing, then, it will be obvious that 
by the system of shap- 
ing up teeth from what ~ 
are practically rough 
foimiseean extended 
range and an amount 
of freedom is obtained 
with regard to colour, 
shape, and size, which 
even without the addi- 
tion of the non-platinum 
tube rods is unobtain-— 
able by any _ other 
means. 

With a view to setting 
the reader’s mind at 
rest with regard to what 
may appear a lengthy 
and possibly difficult Fics. 14, 15 and 16 show extra-large 
means of. attaining the non-platinum tube bicuspids and 
results claimed, it may ea 
be as well to mention at once that it is proposed 
to deal with the shaping up and fitting of tube 
teeth and porcelain rods in a subsequent chapter, 
where it will be shown that neither as regards time 
nor skill is this matter of grinding so formidable as 
it might at first appear. Much of what one reads 
and hears regarding the time and labour involved 
in grinding teeth is no doubt due to the lack of 
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appreciation of the advantages now afforded by the 
great improvement in recent years in the materials 
and appliances for this purpose, as well as lack of 
knowledge of the means whereby these may be 
employed in order to obtain the best results. The 
reluctance which is even now shown to doing more 
than the minimum amount of grinding has doubtless 
resulted from the above, and from recollection of 
the days when wheels were of the poorest and the 
power-driven grinding lathe unknown. Under these 


Fic. 17. Shows extra-large bicuspid used to form central, lateral, 
and canine. 


Time taken to convert it into either central lateral or canine. 
14 mins. 
conditions it is not surprising that the smallest 
amount of grinding was looked upon as a serious 
matter, and one to be avoided as much as possible, 
especially when one remembers that even the foot- 
driven grinding lathe was not the perfect machine 
it has since become. The legitimate prejudices thus 
engendered seem to have remained with us long 
after the causes which gave rise to them have been 
removed. Such feelings die hard, and doubtless the 
profession will take time to realise fully the advances 
which have been made. There was compensation, 
however, for such disadvantages as were suffered in 
connection with these defective appliances, in the 
improvement which was made in the manufacture 
of some of the forms of porcelain teeth and the 
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immense variety of these which were put at our 
disposal. But as the subject of grinding materials, 
appliances and methods is of great importance, par- 
ticularly in connection with the special methods 
hereafter to be described, the subject will be fully 
considered later. 

No. 4. —Non-platinum tube rods were devised 
primarily for use in general practice, but their value 


Fic. 18. Shows single tube rods side and end views. 


for teaching purposes was also kept well in view, 
and this will be referred to later. The series consists 
of: — 


4 Single tube rods, Nos. 22, 23, 24, and 25. 
(Fig. 18.) 

8 Double tube rods, Nos. 26, 27, 28, 29, 30, 
31, 32, and 39. (Fig. 19.) 


24 TUBE TEETH 


FIG, 910 


Fic. 19. A, Double-tube Rods 


Pigs, 26:1 73? 28 29 


Space between the tubes. ... . 


+ .«. Imm. I-5 mm. 2-5 mm. 3mm. 


Fic. 19. B, Double-tube Rods 


Fics. 30 31 32 39 
Space between the tubes .........5-5mm. 65mm. 8mm. Imm. 
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Each rod has a number stamped on it, and they 
may be obtained in the full range of colours, also in 
double colours. When the distance between the 
tubes is referred to, it is to be understood that the 
measurement in all cases is fromthe nearest point, 
not from the centre of the tubes. 

From what has been already said with regard to 
the adaptability of the larger forms of tube teeth 
for conversion into the smaller varieties, and the 
extensive range of shades in which these are now 
available, it would seem that in crown work, at any 
rate, there is small room for the tube rod. This is, 
however, not the case, when it is considered that 
these rods supply the dentist with the blank forms 
from which he can shape up any tube tooth or crown 
to meet all cases, except those in which the bite 1s 
excessively close; while, in addition, it will be seen 
that they can be used for forming all porcelain 
bridges, gum tube sections, and for other purposes. 
These alone are great and obvious advantages, as 
the necessary materials are thereby provided in a 
simple and portable form, making us independent 
of the near proximity of a dental depot —a_ matter 
of no small importance to men who practice far from 
a large centre. Variations with regard to colour 
may be effected by employing the shaded rods pre- 
viously referred to. A small selection of shades will, 
however, be found to meet the requirements of 
most cases. | 

It is further to be remembered that we have a 
choice of colouring enamels which enables us to 
match any shade desired, thus increasing their 
range of adaptability. 

With regard to the size of rods, little difficulty 
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should be found in selecting that which will require 
the least amount of grinding. Generally speaking, 
size No. 25 will be found useful for all molars; size 
24 for upper centrals, canines, and upper bicuspids; 
size 23 for forming upper laterals, small upper 
centrals, narrow upper canines, and lower bicuspids; 
and size 22 for lower incisors, some lower canines, 
and most upper laterals. 

When excessive approximal contour is required, 
it will, of course, be necessary to employ a rod 
sufficiently large to afford the material. In many 
cases these rods are more easily and quickly shaped 
up to any form required than are some tube teeth. 
This results in part from the fact that they are more 
easily handled than teeth, as will be seen when the 
subject of fitting crowns comes to be dealt with. The 
double tube rods shown in Fig. 19 were devised 
primarily for porcelain bridge work, and it will be 
seen when this subject comes to be dealt with more 
fully that they are mostly used horizontally instead 
of vertically; and the following brief description is 
confined to those rods which are most often used in 
the latter way. 

The number of cases where these double tube 
rods will be found useful grows as experience is 
gained with them. Probably rod No. 30, in which 
the tubes are 5.5 mms. apart measured from their 
nearest points, will be more often used than the rod 
No. 31, because it will be found that 5.5 mm. cor- 
responds very closely with the distance between the 
centre of any single pair of average teeth, with the 
exception of the molars or the lower incisors. Rod 
No. 30 may be successfully used for forming double 
crowns, when these are about a normal distance 
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apart and of average size; also for forming — in the 
upper jaw, two centrals a central and lateral, a 
lateral and canine, a canine and bicuspid, and two 
bicuspids; in the lower jaw, a canine and bicuspid, 
two bicuspids, and a bicuspid and molar, the two 
last mentioned when of smallish size. 

The large rod size 31, with the tubes 6.5 mm. 
apart measured from their nearest points, may be 
used in the same class of 
cases as those above enu- 
merated when the teeth 
or crowns require to be 
somewhat larger and in 
consequence their canals 
somewhat wider apart. 

The large rod size 32, 
with the tubes 8 mm. 
apart measured from 
their nearest points, may 
be used to form in the 
upper jaw two centrals, 
a bicuspid and canine, 
and two bicuspids when 
the roots of these are Fic. 20. Shows curved blocks Nos. 33, 
somewhat widely separ- 34 and 35. Space between tubes 11-5 

: . mm. End views show width of blocks. 
ated, also a bicuspid and 
molar, or two molars when of medium to small 
size; and in the lower jaw, two bicuspids when 
the roots are somewhat widely separated, a br 
cuspid and molar, and two molars when of medium 
size. 

The large rod size 29, with the tubes 3 mm. apart 
measured from their nearest points, may be used for 
forming a cantilever molar crown with extension 
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arm or arms to fill a space or a molar with extension 
of a bicuspid either in the upper or lower jaw. 

No. 5.—Special non-platinum tube curved blocks, 
consisting of two sets of curved blocks, three blocks 
in each set, known as Nos. 33, 34, and 35, and Nos. 
36, 37, and 38. (Figs. 20 and 21.) Both sets are 
exactly similar in size and curve, and each block is 30 
mm. measured along the largest arc of the circle, and 
they are made in three sizes 
10, 12, .and) Dope ee 
21c.) The difference be- 
tween the sets of blocks is 
that set 33, 34, and 35 have 
only. two vertical tubes 
through them, and _ these 
are I1.5 mm. apart mea- 
sured from their nearest 
points, while in the set 36, 
37, and 38 there are three 
vertical tubes, the end ones 
being the same distance 
apart, namely 11.5 mm. and 
similar in size to the tube 
Fic. 21. a, Shows. curved blocks in the ordinary non-plati- 

Nos. 36, 37 and 38 adescripton nym tube rods. ‘The cen- 

ONC Js maven in che ehia i tral ubeieitiaeed exactly 
midway between the other two, and has a smaller 
calibre, about 153 U.S. Gauge. In addition to 
the vertical tubes there are two tubes which 
extend horizontally through the blocks from either 
end and meet in the centre at the point where the 
vertical tube intersects them, as in Fig. 21 b. These 
curved blocks overcome the disadvantages which 
sometimes arise from employing the ordinary 
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straight single or double tube rods, whereby the hori- 
zontal posts are apt to project either on the labial or 


‘o) 
<WW OI> 


€10 MM <i0 MM~> <—10 MM> 


Fic. 21. 3B, Sketch showing plan of blocks Nos. 36, 37, 
and 38, with vertical and horizontal tubes. c, Shows 
relation of horizontal tube to lower end of block. 


lingual surface, although a means is provided whereby 
this difficulty, should it arise, may be otherwise dealt 
with. They also do away with the necessity for 


drilling vertical tubes in 
certain cases where this 
might be necessary. They 
are further useful for the 
purpose of shaping up 
plain sections of two or 
three teeth, gum _ block 
sections, and for many 
other purposes. (Fig. 22.) 
By the use of these sec- 
tions, any desired curve of 


Fic. 22. Shows bridge of 3 teeth 
shaped up from tube block 
No. 34. 


arch from the largest to the smallest can be ob- 
tained (Fig. 23), while sufficient material is available 
to permit of any form of irregularity being repro- 
duced. With regard to the tubes, experience has 
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shown that the distance between the centre of the 
canals of the canine and central incisor of either 
side of the upper jaw is about 11.5 mm. irre- 
spective of the width of the crowns of the teeth; 
but should the canals be wider apart, or closer to- 
gether, the porcelain 
tubes may be reamed 
out in the direction re- 
quired, or one or both 
posts may be re-sol- 
dered to the cap in the 
manner to be described 
B later. 

The object of -the 
central tube is to pro- 
vide fora > posteanme 
lateral incisor and in 
other cases where this 
may be necessary, but 
as it is likely to be less 
frequently required 
than the other two, a 
smaller tube only is 
provided, and this can 
be enlarged if need be 
by means of a diamond 
Fic. 23. Shows how curved blocks can be reamer, and a special 

adapted to any size of arch. setiof these area tame 
with extra long shanks is provided suitable for 
reaming out and enlarging the tube of tube rods as 
shown in Fig. 24. 

Lastly; with regard to the horizontal tubes. These 
are for the purpose of providing additional strength 
and anchorage, and these horizontal tubes in blocks 


A 
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Nos. 36, 37, and 38 are all situated 4 mm. from the 
bottom edge, as in Fig. 21c; and the purpose for 
which this is intended is to provide for the tube 
being so situated with regard to its relation to the 
teeth and gum portion, or to the crown when crowns 
only are used, that the horizontal post need not be 
exposed during the shaping up process. 

Where either a vertical or horizontal tube 1 is not 
required, it can readily be filled by 
means of a section of post cemented 
into it, and this is described in chap- 
ter XVI. 

There are many other possible ap- 
plications of these straight rods and 
curved blocks, and in connection with 
the illustrations of these which are to 
follow, the number of the rod used 
will be given. 

In conclusion, therefore, the mate- 
rials at present available for tube 
work, along with the special purposes ™ : 
for which they are likely to prove ipenae oieb 1a 
most frequently useful, may be sum- mond ___reamers, 
marised as follows. It is to be noted, (Ash &Sons, Ltd. 

: . London). 

however, that the writer is well aware 

that a few more tube blocks for use in porcelain 
plate and bridge work might advantageously be 
added, and doubtless will be. At the same time, 
there are very few cases met with in practice which 
cannot be successfully dealt with by means of the 
materials described, and this will be apparent from 
the numerous examples given later. 

(A). Old style platinum incisor and canine tube 
teeth still manufactured, also now made without 
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platinum tubes. Seldom broad enough in the base 
to cover a cap or root. Useful for plate and vulcan- 
ite work also in connection with the casting process, 
but too narrow in the base when teeth have to be 
set on the gum. 

(B.) Old style platinum tube bicuspids and molars, 
also now made without platinum tubes. Most of 
the bicuspids are too small in the base to cover the © 
surface of upper bicuspid roots. Suitable for crown- 
ing lower bicuspids, incisors, and canines, and for 
forming upper laterals. The molars are too small 
in the base for forming crowns, but are useful for 
forming upper and lower incisor, canine, and bicus- 
pid crowns. Both the bicuspids and molars are 
valuable for use in plate, vulcanite, and in connec- 
tion with the casting process. 

(C). Special forms of non-platinum tube bicuspid — 
and molar crowns in a full range of shades. 


Incisors — 2 sizes 
Bicuspids — 3 sizes in five lengths 
Molars —3 sizes in four lengths 


These are large enough in the base for the purpose of 
forming all teeth and crowns. 

(D). Single tube non-platinum tube rods in four 
sizes, Nos. 22, 23, 24, and 25. The smallest size, 
No. 22, will be found useful for forming lower incisors, 
some lower canines, and most upper laterals. No. 
23 for forming upper laterals, small upper centrals, 
narrow upper canines, and lower bicuspids. No. 24 
for forming upper centrals, canines, and upper bicus- 
pids, also in bridge work. No. 25 for forming all 
molars, large centrals, and in bridge work. 

(E). Double tube rods and tube blocks. There 


are eight double tube rods, also two sets of tube 
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blocks, but it is needless to enumerate the various 
uses to which they may be put. Suffice it to say 
that they may be used for single and multiple 
crowns, also for bridge, plate, and vulcanite work, 
and in connection with the casting process, and 
illustrations will be given of all of these. 

(F). Single gum tube teeth and gum tube teeth 
sections similar to the old forms are suggested for 
use in plate work and especially in connection with 
the casting process. 

Attention is once more called to the deficiency 
with regard to the basal area of nearly all of the 
forms of tube teeth, with the exception of those 
special kinds devised by the writer. Doubtless new 
shapes and sizes would much diminish the amount 
of grinding and shaping up necessary in many cases, 
and would tend to popularise the tube tooth with 
those who object to all but the minimum amount of 
work. It is to be hoped that makers will be stimu- 
lated by these suggestions to offer us some half- 
dozen, or even a dozen, sets of upper front tube 
teeth, also a few sets of lower front teeth in the full 
range of shades, and designed on the lines of the 
short-bite tooth, taking great care to have sufficient 
basal area of porcelain so that they may be used in 
crown work. Such a selection would suit a large 
number of cases with but a small amount of shaping 
up, or possibly none at all; while most of the narrow- 
based front tube teeth would be useful for plate and 
vulcanite work. 


CHAP ITE Rett 


POSTS AND TUBES AND SOME REMARKS ON THE 
CASTING PROCESS 


ITH respect to the metals employed little 
need be said here except in connection 
with the posts and tubes, regarding the 

application of which details will be given in subse- 
quent chapters. These may be of gold, dental alloy, 
or iridio-platinum, and in certain cases of one of the 
base metal alloys. When the posts are of gold, 
which is recommended for most cases, an alloy 
should be used which yields a wire of sufficient stiff- 
ness and toughness, and which is at the same time 
of high enough carat to permit of its being soldered 
with high grade solder. A suitable alloy is coin gold 
20 dwt., pure platinum Io grs. (Essig). The wire 
for posts should be made into straight lengths, is 
usually supplied by the dealers, and should be about 
15 U. S. Gauge,! or say .056 of an inch, and for non- 
platinum tube teeth and porcelain rods the wire 
should be about 134 U. S. Gauge, or say .068 of an 
inch, as these fit accurately but not too tightly into 
the respective tubes. 

Dental alloy. ‘This is an alloy of platinum and 
silver introduced in 1862. Its composition varies 
somewhat in accordance with the ideas of the mak- 
ers. It is usually supplied in two qualities, No. 1 


1 Unless otherwise specially mentioned, Brown & Sharp’s Standard American - 
Gauge plate is the one referred to in connection with the size of posts, tubes, 
bars, and plates, and so the term U. S. G. will be employed. 
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containing two parts of silver to one of platinum, 
and No. 2 containing three parts of silver to one of 
platinum. More than 333 per cent of platinum 
would not yield a workable alloy. No. 1 melts at 
2150° Fahr., and the latter at a lower temperature, 
but both may be soldered with any grade of solder 
up to pure gold, although care is necessary when the 
latter is employed, as the silver is liable to be burned 
out, and the alloy in consequence rendered brittle; 
this may also take place as the result of several 
solderings. Its working properties are very similar 
to those of 16-carat gold, and its liability to tarnish 
is about the same. The colour is nearer that of 
platinum than of silver. 

Iridio-platinum. The properties of this alloy are 
too well-known to call for any special remarks. Its 
use is seldom called for in tube’ work. 

Base metal alloys. Certain base metal alloys may 
be used for the purpose of forming horizontal anchor- 
age and strengthening bars for tube bridges, plates, 
etc. The most suitable are certain of the alloys of 
German silver, which are vended under various 
names, such as “ White Metal Alloy,’’ etc., and some 
of these are remarkably tough and strong and permit 
of being soldered with the highest grade of solder as 
well as with pure gold, giving as perfect a union as 
can be obtained between gold and a suitable gold 
solder. Certain of these base metal alloys are, 
however, worthless, but most dealers will undertake 
to supply a alkane one. 

Split Posts. As split instead of solid posts are 
frequently used in connection with porcelain tube 
work, a few remarks regarding the making and 
feldering of these may be useful. Half-round wire 
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is made in the same way as round wire, but instead 
of a draw-plate with round holes in it, one with half- 
round holes is used. But half-round wire may be 
produced by the aid of a round hole draw-plate. To 
do so take a piece of round wire and flatten it slightly 
by filing, hammering, or passing it through the flat- 
ting mills. Next fold the flattened wire in half and 
solder the two ends together for a little distance. 
Make a point on the soldered end, and draw the 
wire through the round holes in the usual way, taking 
care that they are kept true, which may be done by 
holding the blade of a knife between the two halves 
of the wire close up to the draw-plate, while the wire 
is being pulled through it. 

In order to prevent split 

es s=e~d posts from being soldered 
Fro. 25. Pucci point on stipof tooether, insert a piece of 

ee thin stiff writing paper Ine: 
tween the two halves of the wire. 

Metal tubes. As tube posts instead of solid posts 
will be frequently referred to, a short description of 
how to make them is herewith given. The metal 
employed will usually be gold, and the thickness 
of metal employed will depend upon the stout- 
ness of the tube desired. ‘For the purpose of — 
forming a tube of the proper size to fit the tube 
of a non-platinum tube tooth or porcelain rod, a 
strip of gold about 5 mm. wide should be marked 
off by means of dividers from a sheet of the metal 
about 36 U. S. Gauge. Having seen that the edges 
of the metal strip are parallel, a point should be 
made at one end by cutting a small piece off each 
side of the strip (Fig. 25) which should next be 
annealed. Then with a piece of hard wood, or a | 
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piece of metal in which there are a number of semi- 
circular grooves, the edges of which in the latter 
have been rounded off (Fig. 26), tap the strip into 
one of the grooves with the narrow end of a hammer 
(Fig. 27), commencing near 
the edge. The hammering 
should be continued till the 
tube is fairly round and 
the edges almost closed. 
The latter are then scraped 
with a three-sided scraper 
to insure their being per- 
fectly clean, the annealing 
having put on a fire skin. 
Another method is to place 
the strip of gold length- 
- wise along the groove in 
the block, and with a steel 
rod slightly smaller than 
the width of the groove, 
drive the metal strip and 
mandrel into it, following : 

this up as: already de- "76, Grrvol wood Weck m 
scribed, until the edges Ae Fy. 27. Hammer used for tube- 
almost closed (Fig. 28). making. 

The tubing is then taken Biases: Stages of hammering up 
to the draw bench, and panes bien 
drawn through a plate until the edges are quite 
closed and the tubing perfectly round. ‘This is very 
important, as if the tubing be soldered before it 1s 
quite round, there will always be a “kink” in the 
bore at the joint. In order that one may be quite 
certain that the inside of the tube is quite true, a 
piece of wire may be introduced before passing the 
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tubing through the draw-plate for the first time. 
This wire should be of copper, not steel, as the latter 
metal does not yield to compression, and conse- 
quently the tubing might be thinned at certain 
places during the drawing process. The wire, as 
well as the inside of the tube, should first be waxed or 
oiled to facilitate the withdrawal of the wire. File 
a point on the wire and 
in placing it within the 
tube leave the point on 
the wire projecting from 
the distal end of the tube 
(Fig. 29). After the tub- 
ing has been drawn to 
the proper size, push the 
point of the wire through 
a hole in the draw-plate, 
which will allow it, but 
¥ _, not the tubing, to come 
Ic. 29. Shows how copper wire 1s i 
introduced into tube. Point of through. The wire may 
wire sticking out. _ now be easily withdrawn 
Fic. 30. Shows how copper wire is (Fig. 30). Having got 
emer by means the tube round tie it with 
plate. 
binding wire using small 
pieces at short distances 
apart (Fig. 31). Then apply a thick solution of 
borax on the outside of the joint and introduce some 
of it into the bore of the tube, working it along the 
whole length of the joint with a fine wire. ‘This en- 
sures the joint being properly soldered, the borax 
inside drawing the solder through. Now, cut tiny 
pieces of 20-carat solder, and carefully lay them 
along the joint. It is very important that too much 
solder should not be used, but, of course, no definite 


Fic. 31. Method of tying tubing. 


POSTS AND TUBES 39 


rule can be given for the amount required; this 
must be left to the judgment of the operator. Dry 
the borax very carefully with the blowpipe flame so 
as not to make the solder jump, and then starting at 
one end heat gradually and flow from one end to the 
other. If this operation is carried out carefully, the 


B 


Fic. 32. a, Shows length of tube rod No. 27 with teeth 
outlined for bridge and showing tubed inlays joined to 
horizontal bars. B, Coronal view, showing vertical 

groove for tubed inlays. 


joint will be completely closed, the solder having run 
well between, and on account of the minimum of 
solder being used, no obstuction is made in the bore 
of the tube. To finish, use file and fine emery-paper. 

Exactly the same method should be employed in 
making tubes of German silver, brass, or copper, 
except that the joints of these need not necessarily 
be soldered, though it is best that they should be. 
These base metal tubes are useful for temporary 
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crowns, and for other purposes. It is also an advan- 
tage to have on hand a series of precious metal as ~ 
well as base metal tubes. The special purposes for 
which these will be useful will be seen later. 


The addition of a Metal Lining to a Porcelain Tube 


While it was pointed out that no special advantage 
is obtained by the use of a platinum tube in a tube 
tooth, there are certain cases in which a metal lining 
is necessary, or at least advisable, and this also 
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Fic. 33. Method of lining porcelain tube. a, Single length 
of tubing. B, Washer soldered on. c, Tube and washer 
in place. D, Basal view. 


applies to removable bridges where split posts are 
employed, but only where tubed inlays cannot be 
used in the manner shown in Fig. 32. The porce- 
lain tube generally requires to be enlarged by means 
of a diamond reamer, and its diameter will depend 
upon the size of the split post which it has been 
decided will best meet the requirements of the case. 
A good average for a molar anchorage is about No. 
11 U. S. G. for the metal tube and about No. 12 
U. S. G. for the split post, but the size of posts and 
tubes must be governed by the size of tooth and the 
amount of strain to which they are likely to be sub- 
jected. The point of chief importance in this, as 
well as in all other cases where tubes and posts are 
employed, is to note that the post fits the tube 
easily but accurately. The following method will 
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be found to give satisfactory results: — Cut off a 
length of very thin tubing (Fig. 33), then form a 
washer or disc of gold froma piece of plate about 
20-24 Gauge, and solder it to the base of the tube. 
Having formed a recess in the base of the porcelain 
into which the gold disc fits, the united tube and 
washer should be cemented to place, or pure gold 
may be burnished into the recess in the porcelain 
and the solder attaching the tube to the washer 
permitted to fill up the latter. 


The Casting Process 


Before proceeding to deal with the subject of the 
superiority of tube teeth over other forms, it may 
be well to point out that little will be said with regard 
to the casting process, and the omission will not be 
due to lack of appreciation of its advantages or 
admiration of its authors, Dr Taggart of Chicago, 
and Dr Solbrig of Paris, as well as of others who by 
their untiring efforts have brought it to such per- 
fection. These workers have earned the gratitude 
of the profession for all time. It is seldom, however, 
that a new system is brought forward which in 
every particular proves superior to the one which it 
is designed to supersede, and the casting process 1s 
no exception. It fails to afford sufficient opportun- 
ity for acquiring and developing that skill in metal 
working which distinguishes craftsmen, and the 
development of which the introduction of vulcanite 
did so much to check. No one, however, would 
dream of suggesting that the casting process should 
be discarded on account of the over-enthusiasm of 
some who employ it injudiciously, and who would 
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have us believe that it may with advantage be made 
to supersede all other methods. Possibly it could 
be, but we should still be the losers, for the reason 
already given. To the present generation of practi- 
tioners this would matter little, as their methods of 
working are more or less fixed; besides they have 
the choice of methods. But with the rising gen- 
eration of students there is danger of too much 
dependence being placed on the casting process, and 
as these papers have been written partly with the 
object of directing attention to the necessity for 
developing the student’s artistic skill as well as his 
manual dexterity, the advice is tendered to those in 
authority to exercise care that such a valuable sys- 
tem as the casting process is not allowed to interfere 
with the methods of training which have hitherto 
served us well; and that while the process should be 
thoroughly taught, it should not be given first place, 
but treated as a valuable adjunct, and the older 
constructional methods mainly relied upon. 

The following pages will afford ample evidence 
that the writer fully realises the great value and 
importance of the casting process. 


we we 


CHAPTER IV 


SUPERIORITY OF THE TUBE TOOTH 


HE tube tooth differs from the plain tooth } 
in one notable essential, viz: that its at- 
tachment is effected by means of a cen- 

tral tube into which a post or pin is introduced. A 
few of the advantages claimed for it are as follows: — 

The tube tooth can be used for all classes of 
work — crowns, bridges, and plates, either of gold 
or vulcanite. 

It is adaptable in any situation on both jaws, and 
is much stronger than any other form of tooth. 
Being supported over its whole surface, the greatest 
strain in occlusion falls mostly in a vertical direction 
upon the crown, whereas in a plain tooth the impact 
of the bite is less evenly distributed. 

Its range of adaptability is much greater than that 
of any other tooth and so a small stock goes a long 
way. A tube tooth, however large, and of whatever 
type, provided there is enough bulk of porcelain 
and it be of suitable shade, can be ground and shaped 
to any desired form, and the porcelain being of the 
same texture throughout, it can be polished per- 
fectly. Moreover, a tube tooth misfitted can gen- 
erally be used again for another case. 


1 The term “plain teeth” is used in American Catalogues to denote teeth 
with platinum pins either for plate or vulcanite work, ‘exclusive, of course, of 
gum sections which also have platinum pins; whereas in the Catalogues of 
English manufacturers the teeth for plate work (plate work means metal plate, 
usually gold) are called “plate or flat teeth” while those for use with vulcanite 
or other plastic base are known as “vulcanite teeth.” 
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For crown work, tube teeth have all the advan- 
tages already enumerated, and in addition can be 
more perfectly and directly fitted to the root than 
any other form of porcelain crown. When mounted 
they retain unimpaired their translucence, a quality 
so.often destroyed by a metal backing. Their most 
marked superiority over all other forms of all-porce- 
lain crowns is their almost limitless application. 
In addition to these claims, the following facts 
deserve attention: — It is probable that owing to 
their closeness of texture English teeth are stronger 
than moulded teeth (see “American Text-book of 
Prosthetic Dentistry,” by C. J. Essig, ed. 1897, 
p. 265), and it is claimed by the makers that tube 
teeth are stronger than pin teeth. Tube teeth, 
which are poured teeth, are made at one baking in 
the furnace, the body and glaze being combined, 
and thus these teeth differ from moulded teeth in 
which the body is biscuited or baked, and the glaze 
or enamel added and afterwards fired. While the 
former method results in a porcelain of undoubtedly 
greater strength and closer texture, which, after 
grinding enables it to be completely restored to its 
original condition by polishing, it is at the same 
time slightly less translucent; but the difference 
between these teeth is now less marked than for- 
merly, owing to modification with regard to the 
composition and manufacturing of moulded teeth. 

Being a more faithful reproduction of the natural 
tooth, it feels more comfortable to the tongue. 
Moreover, it renders articulation more easy and 


1 These claims on behalf of the tube tooth were brought forward by the 
author in a paper read before the “World’s Columbian Dental Congress” in 
1893. Time and experience have served to show that these were under, rather 
than overstated. 
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distinct and prevents detection when the mouth is 
opened. 

It is more easily kept clean, because backings are 
done away with, better supports being substituted 
which, being surrounded by porcelain, are out of 
reach of any impurity. 

In plate work its use entirely: removes the danger 
of warping in soldering which sometimes happens 
in fixing flat teeth to a gold plate. 

Having thus stated in a general way the advantages 
which tube teeth possess over other forms, it is pro- 
posed to consider in greater detail the special advan- 
tages of their use, particularly in crown work; and 
this will serve to direct attention to some of the 
weaknesses inherent in other types. 

Adaptability is doubtless the outstanding feature 
of the tube tooth in whatever class of work it 1s 
employed, but its superiority is probably more 
marked when used in crown work than in any other 
branch of dental work. It has been already stated 
that there is practically no limit to the size of tooth 
which may be used, and that the non-platinum tube 
rod is indeed as suitable as the tube tooth; and the 
only limit is in the case of an abnormally close bite. 
Moreover tube teeth lend themselves more readily 
than any other type of tooth to the perfect restora- 
tion of occlusal surfaces; a point long neglected, but 
which of late years has commanded much attention. 
These qualities alone make the tube tooth unique 
among porcelain teeth. 

Another advantage is with regard to the position 
of the post in relation to the crown, which can be 
varied more than in any other form of detached-post 
‘crown, owing to the fact that any or all of its surfaces 
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may be ground in any direction, and afterwards 
polished so that it can have a surface like new. It 
is not necessary, therefore, though it is generally 
advisable, to have the post in the centre of the tooth. 
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FIGs © 34; Section 
through tooth root, 
showing solid post in 
central canal. 


able with regard to the crown in 
its relation to the post are greater 


Porcelain 
crown. 
Root. | 
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Fic. 36. Section through 
double-rooted tooth with 


diac as crown. In cer- 


Such variations as are obtained in 
this way could be still further ex- 
tended by bending the post (Fig. 
34) or by reaming out the canal; 
but this latter is unnecessary in the 
case of tube teeth, though often 
required when other forms of crowns 
are employed. 

Thus it will be seen that the 


variations obtain- 


Porcelain 
crown. 
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, than with any 
{ other form of 
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; Rigs ose Section 
Cains *Cascsa through lower molar, 


i such as, for in- to show use of sep- 
stance, in a eee ee ad 
molar, — the 

post carrying the crown need not 
be continuous with that which 
enters the root or roots (Fig. 


porcelain crown having a5) Again, in the case of an 
dowel and post in one “i oner first. bicuspid -wiehm nals 
straight line and in lin- 

gual canal. Dotted line any Cause only one canal, Say 


shows original size oftube the lingual, is available, and a 


tooth used for crown. 


straight post is used, a tooth 


sufficiently large to cover the buccal aspect of the 
root and project well on the lingual surface may 
be selected and ground to fit root and bite. The 
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projecting lingual portion may then be ground off, 
leaving the crown, with the pin, nearer the lingual 
aspect (Fig. 36). When both 

| Porcelain 


TEED 


‘GSCRCURREREL GRULULY 


canals can be utilised, separate 

posts may be placed in each, and 

these joined together by means of 

a central post to carry the crown mage 
(Fig. 37). In the case of a front Nt 
tooth, the post may be inclined ve 
toward the cutting edge of the pig 47. section through 
tooth, the face of which can be  double-rooted tooth 
ground away so as to have the ine nai pee 
maximum amount of porcelain 


— available on the lingual surface, 
| Porowa. Where the greatest amount of 
v strength is needed (Fig. 38); or 


- that part of the 
Root. post which carries 
the crown may be 
cut off and read- 
Fic. 38. Section jysted (Fi 
through single-rooted J ( &: 39). 
tooth with porcelain Thus the varia- 
crown, to show posi- tions which can 
tion of solid post. be effected are ex- 
tensive, and can be adapted with 
: : Fic. 39. Showing 
merieweto conserving, the preatest pow’ a laree. piece 
available amount of strength in _ may be cut off the 
the porcelain, and at the same time COIS Tile 
4c ue 2 ‘ and the pin placed 
obtaining the maximum amount of _fabially, in order to 
eercuotivetor tne: post.):..Numerous . &v¢. maximum 
oe é ; strength lingually. 
opportunities for varying the appli- 
cation of these methods will suggest themselves, 
and be met with in practice. 


It has been seen from the reasons already given 
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that the tube tooth has a greater range of adapta- 
bility with regard to the relation of post and crown 
than any other form; but sufficient prominence has 
not been given to the part taken by the tubé and 
post in assisting accurate fitting of the crown. In 
the first place, the tube itself, as already seen, passes 
through the centre of the tooth, which may thus be 
of any length provided that it is long enough. It 
can thus be fitted to the cap or root without fear of 
becoming too short in the process of letting down, 
and when let down attention can be directed either 
to grinding off the surplus to suit the bite, or, if the 
tooth be excessively long to begin with, the surplus 
can be cut off in a way hereafter to be described. In 
consequence of this its adaptability is still further 
enhanced, while in addition the post, which should 
fit the tube accurately, but easily, acts as a sure 
guide in letting down the tooth to the base. The 
importance of this never seems to have been realised 
in any other type of crown, otherwise provision would 
undoubtedly have been made to meet it. Indeed, 
attention does not appear to have been called to it 
in crown work, though the value of the pin as a guide 
to accurate fitting of tube teeth in plate work has 
always been fully realised —so much s0, indeed, 
that the easy but accurate fit of pin to tube has been 
looked upon as a matter of the utmost importance 
by the tube-worker, a too loose fit of pin to tube being 
known from experience to result in loss of time in 
attempting to secure accuracy of fit, as well as dimin- 
ishing the security of the anchorage of the crown to 
the post. It is obvious, therefore, that what holds 
good with regard to fitting a tube tooth to a plate 
must of necessity apply in fitting a tube crown to a 
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cap, or directly to a root. It is of importance, 
therefore, to employ the standard size of posts or 
pins, except in such exceptional cases as will be 
dealt with later, and to reject any teeth of which the 
tubes do not conform to the sizes given. 
It has been claimed that the mode of attachment 
of the tube tooth to its base is far 
stronger than that of any form of plain 
tooth or removable facing, or indeed of 
any other form of crown. This is largely 
contributed to by the possibility of alter- Frees, 
ing the position of the post and tube in best position 
their relation to the body of the tooth, — fr tube. 
so that, by grinding, the maximum amount of 
strength of porcelain can be left where it is most 
needed (Fig. 40). It may further be noted that if 
the lingual surface of the tooth body be ground 
through from top to bottom, exposing the pin on 
the lingual surface in its whole length —as, for 
instance, in the case of a 
front tooth—the attach- 
ment is still a fairly strong 
La» one, as will be seen from the 
accompanying illustrations 
Fic. 41. Breit back of tooth (Figs. 41 and 42). Under 
cut away, exposing tube in its such. abnormal conditions 
ee the porcelain face would 
Fic. 42. Cross section of same. have at least as secure an 
attachment, indeed a stronger one, than a plain 
tooth unprotected by backing at the cutting edge, 
which in certain circumstances is unavoidable, be- 
cause the porcelain would be supported from tip to 
base by, say, three-quarters of the diameter of the . 
post. It is not, however, suggested that it would be 
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advisable to depend entirely on such an attachment, 
but the strength of the attachment in comparison 
with a pin tooth will be sufficiently obvious. 

With regard to the back teeth, their strength is 


Fic. 43. 


Porcelain 
crown. 
Zz ~~ —— 


Root. 


Fic. 43. Shows position 
of pin in edge-to-edge 
bite. 


even more marked, because the 
greatest strain in occlusion falls 
mostly in a vertical direction, and 
so is more evenly distributed. 
As a consequence, these teeth can 
be ground to an apparently dan- 
gerous thinness. 

In the case of an edge-to-edge 
bite, this property is of the 
greatest value, and, taken in con- 
junction with others, pre-emi- 


nently renders the tube tooth suitable for use in such 
cases (Figs. 43 and 44). | 
The important part taken by the tube in the older 


forms of crown, those in which 


Weak point. 


the tube or hollow perforation 


passed through the crown, such _ Porcetata. 
as the Foster, the Gates-Bon- 
will, or the How dovetail 
crown — calls for further con- 
sideration. The points which 
were believed to be of greatest 
consequence and 
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to which 


most attention was paid, were Fic. 44. Shows weak point 


the anchorage of the crown to ™ 
the post, limitation of the 


Richmond or _ other 
porcelain-face crowns. 


amount of grinding of the crown to the base, and a 
fairly large amount of lateral movement, having the 
post as a centre, also with a view to the smallest 
amount of bending or mutilation of the latter (see 


Fie, 4, Chap ale 
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With regard to the question of anchorage, experi- 
ence has proved that not only was the attempt to 
gain extensive anchorage of the crown to post by 
means of an abnormally large tube a mistake in 
itself, resulting in much weakening of the crown by 
diminishing the amount of porcelain and substituting 
in its place (Figs. 45 and 46) a mass 
of superfluous anchorage material, 
but that the maximum amount of 
attachment of crown to post can 
be had with a very thin layer of 
cement, and rotation of the crown 
on the post, so much feared, is 
never met with if ordinary care has 
been used in cementing the crown | 
to place. Moreover, experience 16-45: Section through 
h Anas Ie pal single-rooted tooth, 

as proved that it is practically — showing mode of at- 
impossible to separate crown from tachment of Davis 
me eh crown. Dotted por- 
pose tion is cement. 
they have 
been so united. If further 
proof were necessary to 
B 
. show that the smaller the 
Fic. 46. White portion porcelain; fice A 

dotted portion, cement. aOR of cementing mate- 
A, cross section through bore of rial used the greater the 

tube crown, showing small quan- strength of anchorage re- 


tity of cement required. B, cross . P : 
section through bore of ordinary sulting, fais afforded by 


porcelain crown, showing large the various inlay operations 

quantity of cement required. ere endeavour sary ie 
to have such accuracy of fit as shall insure the use of 
the smallest possible amount of anchorage material. 
At the same time, an excess of anchorage material 
does not necessarily imply insufficient security of at- 
tachment. It will be seen later when the subject of 
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crown work comes to be dealt with, that the ordinary 
tube tooth lends itself readily to forms of attach- 
ment other than the usual basal one as in Fig. 47, 
while many other forms of anchorage are practicable 
when tube teeth or crowns from tube rods are used. 


I 2. 3 4 5 
Fic. 47. Stages in shaping up a central incisor from double-tube rod. 1, 
Section cut from block; time, 3 min. 2, Rough shaping up; time, 6 min. 
3, A further stage; time, 3 min. 4, Shaping up completed; time, 18 min. 
5, Side view. (To this would have to be added 10 min. for smoothing and 
polishing. Total time, say, 30 min.) 


In fact, anchorage may be obtained from any surface 
desired. ‘The provision made for longitudinal ad- : 
justment, by having the post pass right through the 
body of the crown, while excellent in itself, had its 
value lessened by the defects already mentioned in 


Fic. 47. Various forms of attachment as described in text. 


the crowns themselves. In consequence there was 
always the fear that if much porcelain had to be 
ground off the base of the crown, anchorage of crown 
to post would be sacrificed. The result of this 
attempt to obtain the maximum amount of anchor- 
age combined with a fair range of lateral adjustment, 
was a series of crown types deficient in amount of 
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porcelain, hence in strength, and with the further 
disadvantage of limitation with regard to adapta- 
bility. The provision for lateral adjustment was 
limited in amount, and little could be obtained 
except at the expense of still further weakening an 
already weak crown. 

The reasons advanced for the failure of these 
earlier types of crowns to meet the requirements of 


Fic. 48. Base arid longitudinal sections of some forms of non-platinum tube 
teeth, showing strength of porcelain. 


adaptability and strength apply with equal force to 
the present forms of detached-post and fixed-post 
crowns, in which the range of longitudinal adjust- 
ment is still further limited owing to the post only 
passing about half-way through the crown. In 
consequence of this, their use demands an unneces- 
sarily large selection of forms and sizes, and fre- 
quently an excessive sacrifice of root surface. With 
the tube tooth, on the contrary, all these objections 
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are done away with, and the number of forms reduced 
to a minimum; indeed, it has been shown that even 
tooth forms are unnecessary, but that porcelain 
blocks or rods with a central tube formed in them 
can, if required, be utilised for all purposes. Objec- 
tion may be taken to the tube passing entirely 
through the body of the crown, and being thereby a 
possible source of weakness, but this is negatived by 
long experience. Fig. 48, which shows sectional 
views of the special forms of non-platinum tube teeth, 
affords proof to the contrary. 

With regard to the tube rods mentioned in the pre- 
vious chapter, it will be noted that these further 
extend the application of the principle of the tube 
attachment, and increase the area of their adapta- 
bility. 

There remains another point which calls for con- 
sideration here, namely, the reluctance always shown 
to grinding any part of the body of the tooth other 
than the base and occlusal surface. This has doubt- 
less arisen from the difficulty experienced in satis- 
factorily polishing the ground surface of moulded 
teeth, as these cannot be got to look so well after 
the surface glaze has been removed. ‘This objection 
does not hold good with poured teeth, which, as 
already stated, and will be shown later, can be given 
as perfect a polish as when new. At the same time, 
the ordinary methods of polishing even poured teeth 
are crude and unsatisfactory, and the results 
obtained are so disappointing that it is not sur- 
prising that every effort has been directed to avoid- 
ing this. This difficulty to which expression is 
seldom given, and which no doubt is seldom 
realised, doubtless accounts to a large extent for 
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that dread of interfering with those surfaces of the 
teeth which would demand repolishing. The enor- 
mous and constantly increasing selection of new 
forms of teeth and crowns has probably resulted 
mainly from this cause, though the defective mate- 
rials and appliances for grinding and polishing have 
also helped. 

Mention has been made of the suitability of the 
tube tooth for conversion into that of any other type 
of detached tooth crown. Herein it differs from all 
other existing types, which 
lend themselves only to that 
form of attachment for 
which they were designed. 
The reason for this will be 
obvious when one remem- Fic. 49. Longitudinal section 
Bereinatethe tube tooth or © oush tube crown, ‘showing 

central tube running right 
porcelain rod has a simple through. 
tube which passes through Fic. 50. Longitudinal section 
the body of the tooth, and aoa ordinary form of por- 

céelain Crown. 
Giate there is no further 
weakening of the porcelain such as is met with in 
other crowns (Figs. 49 and 50). Further, owing to 
the fact that any size of tooth can be employed, 
abundance of material is provided whereby any 
desired form of crown can be reproduced to conform 
with that of any existing type. This brings within 
our reach a simple means of replacement in case of 
accident, for, as the forms of detachable crowns are 
now so numerous, one cannot rely on obtaining a 
duplicate crown at a Dental Depot. Even if one 
adheres to one form only, a fairly large stock 1s 
called for to meet average requirements. The 
chances, then, of a patient who may want a crown 
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replaced having had the same type of tooth we are 
in the habit of using, are not great. 

The tube of the tube tooth or rod can, however, 
be quickly ground to the form of the basal anchorage 
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Fic. 51. Method of converting 
tube crown into one of the 
ordinary type. 


of that of any type of crown. 
At all events, it can be adapted 
to a form of anchorage which 
will enable it to conform to the 
proximal end of any post or 
dowel by means of suitably 
shaped Butler’s carborundum 
points and diamond points, 
meanwhile retaining those 
other advantages which it has 
been shown to possess. (Figs. 
Standage.) 

Comparison having been 
made between the tube tooth, 
porcelain rods and various 


forms of detached-post crowns, and some of the dis- 
advantages of the latter 


pointed out, it remains to 
be considered whether the 


fixed-post crown is 


from any or all of the 


latter. 


free 


Taking the Logan CrOWN Fic. 52. Shows how to adapt a bicus- 
as typical of the best form pid tube tooth to the anchorage 


of fixed-post crown, it will 


ae ws for another form of crown. 


be seen from Fig. 53 that its range of radial adjust- 
ment is limited by the difficulty of bending the post 
to a sharp enough angle close to the point of junction 
between post and crown, when bending is called for, 
and that further adjustment can be obtained only 
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by enlarging the canal, with consequent weakening 
of the root. Furthermore, alteration of the base of 
the crown in relation to the root surface must be 
had either by grinding off from the labio-cervical or 
approximal surface or surfaces, or from both, or else 
by removing a corresponding amount from the sur- 
face of the root. These defects alone have proved 
of sufficient importance to diminish the popularity of 
the fixed-in favour of the detached- 
post crown, while both fall short of 
the tube crown with regard to the 
points of adaptability already men- 
tioned. 

Another advantage in the use of 
tube teeth, which is shared with the .. Bettas 3 
various forms of detached tooth  throughsingle-rooted 
crowns, is that the necessity for tooth, to show diffi- 

; F ‘ culty which is some- 
soldering is done away with, as well ~ jimes encountered 
as the danger of fracture or dis- when adjusting ‘a 
colouration. ae aa 

In plate work these advantages are also apparent, 
while in addition the dangers which arise from warp- 
age in soldering are eliminated. Moreover, the 
diminution in the amount of solder is a further 
substantial gain, as the liability to discolouration 
is lessened, and the carat of the piece is maintained 
at a higher standard. 

There remains yet another point with regard to 
the use of tube teeth which is shared by other forms 
of all-porcelain crowns, and to which special atten- 
tion is drawn, namely, the advantage which these 
possess over plain teeth in presenting a natural 
convexity of outline in their approximal surfaces. 
‘This is of particular value where there is spacing, 
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even if it should be slight, and prevents that flat- 
tened appearance and. dark shadow produced by a 
metal backing. The advantage with regard to tube 
teeth in this connection is as apparent when they 
are employed in bridge, plate, or vulcanite work as 
when they are used for crowning only. 

Approximal contact. The matter of approximal 
contact where normal conditions prevail can be 
successfully carried out by means of the ordinary 
all-porcelain crown in 
general use. Cases occur, 
however, in connection with 
the grinding teeth in which 
the space is too large to 
admit of approximal con- 
Fic. 54. Shows excessive contour tact being obtained by the 

on first bicuspid tube crown to substitution of a single por- 

fill up space, due to loss of second celain crown. and yet too 
bicuspid. : ‘ 
small to allow of the satis- 
factory insertion of two crowns. In these cases 
resort has been had either to an all-gold crown with 
exaggerated approximal contour to obtain contact, 
or a porcelain-face crown, or a built-up porcelain 
crown treated in the same manner; but on referring 
to the chapter on tube teeth and porcelain rods, it 
will be seen that these are pre-eminently adapted to 
meet the above class of cases, and in a manner not 
hitherto suggested (Fig. 54). 

Much that has been said in dealing with the special 
advantages which tube teeth and non-platinum tube 
rods possess in crown work, applies also to their use 
in plate, vulcanite, and bridge work, in all of which 
they can be relied upon to yield even better results 
than would appear from the claims which have been 
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advanced in their favour and which, so far, have 
been directed to the mechanical rather than the 
artistic aspect of this question. As previously 
stated the most powerful argument against the 
moulded tooth so largely used is the fact that it 
does not lend itself so readily to satisfactory polish- 
ing after its surface has been broken as does the 
poured tooth, though the line of demarcation be- 
tween the poured and moulded tooth is less marked 
than formerly. There seems little doubt that this 
has been the main factor in deterring men from 
erinding these surfaces which lend themselves so 
freely to alteration of type. 


Superiority of the Tube Tooth over Fused 


Porcelain Crowns 


During the last twenty years, and particularly 
within the last decade, a great deal has been written 
regarding the application of fused! porcelain work 
in connection with crowns and bridges, and a great 
deal of time and effort is being expended upon a line 
of work which is never likely to yield the results 
looked for, except in the hands of an expert. Apart 
altogether from the expenditure of time necessary 
for the attainment of even moderate success, there 
remains the almost insuperable element of weakness 
due to the fact that fused porcelain is inferior in 
strength to that produced by the manufacturers; 
and whatever need there may have been for employ- 
ing fused porcelain in the past, it is now superseded 


1 Throughout these chapters the term “fused porcelain” is used to denote 
porcelain as made by the dentist, while the term “manufactured porcelain” 
is employed in connection with the manufactured article such as plain teeth 


crowns, porcelain rods, etc. 
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by the use of manufactured porcelain in the form of 
tube teeth and porcelain rods, which in texture, 
appearance, and strength surpass any porcelain 
which we can produce under less favourable condi- 
tions and with the limited knowledge which we 
possess compared with those who have made the 
manufacture of porcelain teeth their special study, 
indeed their life-work. From the claims generally 
_ advanced in favour of built-up crowns of porcelain 
on a platinum base, one would suppose that the 
advantages claimed are unobtainable in any other 
way. In reality they are the claims which are 
brought forward for all ready-made crowns, and 
readily fulfilled by most of them, though from what 
has already been said regarding the various forms 
of these which have been, and are, before the pro- 
fession, it will be seen that little can be said in their 
favour when compared with the tube crown. The 
built-up crown, indeed, owes its good qualities in 
many cases to the porcelain facing — nearly always 
some form of the plain tooth. 

The following claims for the application of por- 
celain body in this connection are those usually 
advanced as being the most powerful arguments in 
its favour. These are —esthetic, hygienic, and 
mechanical. With regard to the first, it is true that 
there is an absence of display of gold. On the other 
hand, the tube tooth has the advantage over the 
built-up crown in so far as it already provides the 
requisite form and necessary bulk of porcelain, and 
is better than a crown formed from a facing or 
veneer built up with porcelain body, as such added 
porcelain, being different in colour and texture, 
usually alters the colour and translucence of the 
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facing, while, as we have already seen, it is inferior 
in strength. . 

The hygienic claims stand on surer ground, but 
there is less in them than their advocates would 
have us believe if the tube tooth crown is skilfully 
constructed. 

There is also the mechanical question, which 
resolves itself into one of strength of material. We 
have seen that the porcelain of the manufacturer is 
stronger than anything which we can hope to pro- 
duce, and this is so well recognised that those who 
favour built-up porcelain crowns make a point of 
insisting upon every effort being made to reinforce 
and strengthen the platinum base with a view to 
placing as little dependence upon the strength of 
the porcelain as possible; and this precaution is 
undoubtedly necessary when one considers how weak 
is the union between platinum and porcelain, and 
how feeble the union of the porcelain facing and the 
fused body is apt to be. 

The question of the time spent upon the build- 
ing up of a porcelain crown is one which is seldom 
touched upon, but those who have done such work 
themselves, or seen it done. by others, are well aware 
of the tediousness of the process, which is further 
increased by the necessity for slow cooling. For 
this it is wisely recommended to let the investment 
remain in the muffle over night to allow it to cool 
gradually; unless this precaution is taken, brittle- 
ness of the porcelain results. The makers of arti- 
ficial teeth recognise perfectly well the importance of 
slow, careful cooling or annealing to obtain strength 
and toughness, though it is doubtful if they always 
act in accordance with their knowledge. All this 
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means the expenditure of time, and while this is a 
matter of importance, one would not grudge it if the 
results corresponded, but that these often fall short 
of the desired result is obvious to those who have 
had practical experience and have also noted the 
work of others. ‘This is not to be wondered at when 
one considers the difficulties to be overcome and the 
exceptional skill required to obtain good results, 
points which most writers lay particular stress upon, 
and doubtless with good reason; but these only 
serve to emphasise by contrast the simplicity in the 
use of the tube tooth or porcelain rods for crowning 
purposes, whereby artistic results, along with other 
advantages already pointed out, are obtained by the 
simple process of grinding to the required form. 
Thus one avoids the many pitfalls incident to porce- 
lain dental art, in which so many calculations must 
be made in order to avoid the dangers of shrinkage, 
not to mention those of colour and strength, which 
are an ever-present menace to the work of the dentist. 

The foregoing arguments apply with even greater 
force when porcelain is used in the construction of 
bridges; while on the other hand, manufactured 
porcelain, owing to its greater strength, “toughness,” 
and other qualities, presents the ideal meus for 
this purpose. 


CHAPTER V 


PRELIMINARY PREPARATION OF ROOTS FOR 
CROWNING AND BRIDGING 


HE preliminary preparation of roots for 

, crowning and bridging will be only briefly 

dealt with, as it is assumed that the reader 

is acquainted with the general principles which 
govern root treatment, and preparation. 

The first step, then, is to make a thorough and 
careful examination of the mouth, and to decide 
which teeth or roots are likely to prove serviceable. 
Some may have to be relegated to the doubtful class 
and so retained until treatment has proved them 
worthy or unworthy of retention. Those which are 
loosened from much absorption of their alveoli, or 
are the seat of abscess with extensive caries involving 
their walls, or are so permeated by decay as to afford 
doubtful anchorage, should be removed, as well as 
all calcarious deposits, and the teeth should be 
carefully polished and the gums put into a thoroughly 
healthy state. 


Devitalization and Extirpation of the Pulp 


The question of devitalization as a preliminary 
step to crowning is one which some writers seem to 
approach with timidity, and the reason for such 
caution does not seem to be well founded. Experi- 


ence has proved that the life of a tooth deprived of 
63 
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its pulp is as long, and in many cases longer, than 
when the pulp is left alive, assuming that the various 
steps of the operation of pulp devitalization and 
extirpation have been thoroughly and carefully car- 
ried out. Devitalization proves most successful 
between, say, twenty-five and fifty years of age. 
Before and after this period the percentage, while 
still large, is not so great. The dangers arising from 
the crowning of teeth in which the pulp has not 
been removed are so great that few experienced 
operators care to run the risk involved in its reten- 
tion. The saying that every rule has its exception 
applies here as elsewhere, and where there are sound 
reasons for believing that extensive or complete 
calcification of the pulp has taken place, and that 
the chances are remote of being able to remove satis- 
factorily what remains, then such teeth may be 
crowned with but slight probability of future trouble; 
but a careful record of their condition should be 
kept, in view of possible pain or discomfort later on. 

The necessity for devitalization of the pulp having 
been decided upon, the method whereby this may be 
accomplished will depend upon the nature of the case 
and attendant circumstances. These vary widely, 
and in consequence the methods of treatment exhibit 
a considerable choice of procedure; this must always 
be exercised with a view to accomplishing the desired 
end with the smallest amount of pain to the patient, 
the least risk of subsequent trouble, and in the most 
expeditious manner possible. Among the agents em- 
ployed are cocaine, arsenious acid (As,Os3), the ap- 
plication of ice-cold water, or a general anesthetic, 
such as gas. While cocaine finds an increasing 
number of advocates, and is to be preferred where 
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it can be employed successfully, there are many 
cases in which a considerable amount of cutting 
is necessary in order to obtain sufficient access to 
the pulp to permit of its exposure, and this opera- 
tion could not be accomplished painlessly. In the 
majority of such cases arsenic will be found to 
achieve the desired result either painlessly or with 
very little discomfort, provided always that there 
has been no recent congestion of the pulp or no acute 
inflammatory condition present at the time, as such 
conditions often prove a barrier to the successful 
action of both cocaine and arsenic. The means 
whereby arsenic may best be applied to the pulp 
are too well known to call for detailed description, 
but it may be pointed out that the quantity should 
be small, and the desired result should be obtained 
in from two to four days if the pulp is exposed. But 
devitalization may be accomplished without pre- 
liminary exposure, though a longer time is usually 
required to obtain complete devitalization. An 
excellent method is to apply a small quantity of 
arsenic for from twenty-four to forty-eight hours — 
this is generally long enough to desensitize the dentin 
sufficiently to enable an exposure of the pulp to be 
made painlessly when it may be anesthetized with 
cocaine in the usual manner by pressure; but care 
must always be observed not to employ pressure 
anesthesia where there is reason to believe that the 
pulp is septic, otherwise there is danger of infecting 
the apical space and so setting up pericementitis. 
High pressure anesthesia may also be successfully 
employed even in a tooth in which there is no cavity. 

Acutely inflamed pulps. These can seldom be 
painlessly destroyed by means of the agents spoken 
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of, and the methods commonly employed of apply- 
ing soothing dressings such as oil of cloves, carbolic 
acid, etc., frequently fail to accomplish the desired 
result of relieving the acute pain in a reasonably 
short time. Relief must be had for such cases, and 
quickly. To accomplish this the writer has found 
the following plan to be most successful; it is based 
on the application of cold water. Take a couple of 
2-0z. slip-joint syringes, and fill one with water of 
about 70° F., or sufficiently cold to cause only slight 
discomfort; fill the other with water of about ten 
degrees lower than the first. Place the saliva- 
ejector in the mouth, and with the first syringe direct 
the stream of water upon the crown of the tooth and 
into the cavity if there be one, using about half the 
syringeful. Quickly change it for the second syringe 
and while this is being used the assistant should fill 
syringe No. 1 with cold water at about 50° F. This 
is used immediately after the previous one, and while 
this is being done have syringe No. 2 filled with ice- 
cold water and proceed as before. Usually this is 
sufficient to allow the operation to be proceeded with, 
but if not, a second syringeful will generally so 
anesthetize the tooth that by means of a large bur 
run at high speed, or with a sharp excavator, the 
pulp may be cut into quite painlessly or with very 
slight pain indeed. While this is being done, the 
assistant is to keep up a steady stream of ice-water 
on the tooth and bur, or ethyl chloride spray may be 
used. Where sufficient accessibility can be obtained 
it is preferable to follow on with the latter instead 
of continuing with the cold water, as more pro- 
nounced anesthesia may thereby be obtained. The 
ice-cold water is, however, sufficient, and moreover, 
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is, generally speaking, more manageable. The secret 
of success in this is in the gradual and continuous 
application of the cold water. Once free hemor- 
thage has taken place, relief is instantaneous and 
generally complete. Indeed it is most marked in 
those intractable cases in which there has been no 
exposure, or where it has been so minute that no 
expansion of the pulp into the cavity has been pos- 
sible, and in consequence of which there has been 
extreme pressure resulting in marked pericementitis. 
Relief having been obtained in this way, a dressing 
of oil of cloves or similar soothing application should 
be sealed into the cavity and allowed to remain for 
twenty-four hours or longer, when the pulp will usu- 
ally be found to yield readily to cocaine or arsenic, 
if in the meantime it has not died. 

There are, however, a fair number of cases of 
congested pulps of a passive or even semi-acute type 
which seldom merge into the acute form even when 
their devitalization is sought by means of AsO. 
These may die without any pain, in which case they 
_may be treated in the ordinary way. It sometimes 
happens that twenty-four hours or two or three 
days after arsenic has been applied to a tooth, in 
which there has been no exposure of the pulp, the 
tooth exhibits extreme sensitiveness to thermal 
changes, and mostly to heat — indeed, cold generally 
relieves the paroxysms of pain, which are usually of 
an intermittent character —and these symptoms, 
if no endeavour be made to treat them, will continue 
for days. Relief in such cases can be had at once by 
cutting down and exposing the pulp, and this may be 
done without causing pain, as the dentine will be 
found insensitive though the pulp be alive. Such 
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cases may be dressed for a day or two, when the 
pulp will either have died or its devitalization may 
be painlessly accomplished by a second application, 
of either arsenic or cocaine. It is a good plan, indeed, 
always to open in the above manner into the pulp of 
a tooth which has exhibited symptoms of hyperes- 
thesia after As,O; has been applied for twenty-four — 
hours or longer. 

General anesthesia by means of nitrous oxide is 
an efficient and ready means whereby the operation 
of pulp extirpation may be made easy of accom- 
plishment, provided free access can be obtained to 
the canals. The gas or gas and oxygen may be 
given in the usual way, and when the patient is 
anesthetized, or nearly so, the administration may be 
continued by means of the nose-piece and so main- 
tained with ease for any reasonable length of time — 
even from ten to fifteen minutes —or gas may be 
combined with ethyl chloride.* 

Removal of the pulp. Assuming that the pulp has. 
been anesthetized or its vitality destroyed, the next 
step is to remove it entirely. A fair proportion of 
pulps present obstacles to their complete removal 
and these are more pronounced with multi-rooted 
teeth. In the majority of single-rooted teeth, the 
removal of the pulp may generally be accomplished 
with little difficulty, while it is frequently impossible 
to remove the pulp of multi-rooted teeth owing to the 
small and tortuous character of the canals, as well 
as the presence of pulp-stones, particularly in the 
third molars, the buccal canals of upper, and the 


1 This method generally has advantages over all others where the services 
of a specialist (anzsthetist) are available, as the operator is free to devote his 
whole attention to the removal of the pulp. 
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anterior canals of lower molars. To facilitate this 
part of the operation it is well to cut freely, and so 
expose the whole floor of the pulp chamber. Such 
canals as are too constricted to admit of the removal 
of the pulp by means of the smallest size of pulp 
extractors and cleansers should be enlarged by 
means of suitable drills and broaches. For this 
purpose Beutelrock’s (Fig. 55) and Gates-Glidden 
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Fic. 55. Beutelrock drills. Fic. 56. Gates- 
- - Glidden drills. 


(Fig. 56) nerve canal drills — the former in six sizes, 
Nos. 7-12 for right angle, and Nos. 1-6 for straight 
handpiece — are among the most useful forms. After 
the removal of the whole of the pulp from the canal, 
which may be accomplished in the majority of cases 
in the manner suggested if sufficient time and care 
are taken, such canals as do not require to be utilized 
for the purpose of supplying anchorage for a crown 
or bridge may be filled at once by means of either 
chloro-percha and gutta-percha points, zinc chloride 
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cement, or other permanent root filling material 
or the canals may be dressed, and filled at a subse- 
quent sitting. When there is reason to believe that 
a canal may require to be utilized later for the pur- 
pose of inserting a post or dowel to carry a crown or 
bridge, it is a good plan to use a gold or other metal 
post instead of gutta-percha points to fill the canal, 
and this should be smooth, 
not roughened, and allowed 
to project into the cavity 
of the tooth, so that if 
necessity arose it could 
easily be removed. 

Where it is found impos- 
sible, owing to abnormal 
conditions, to remove the 
whole of the pulp, the canal 
should be filled with a paste 
composed of zinc oxide 
and oil of cloves, to which 
should be added hydronaphthol or other suitable 
permanent antiseptic. Canals which require a post 
or dowel for the attachment of a crown, or for anchor- 
age of a bridge or like appliance, should have their 
canals enlarged to near the apex with suitable drills 
and reamers, and for this purpose the drills already 
mentioned may be used, followed by Peeso’s reamer, 
sizes Nos. 1-3 (Fig. 57). The writer has been in 
the habit of using a Peeso reamer a size smaller than 
No. 1, and has found that it bridges over a gap 
between the largest size of Beutelrock or Gates- 
Glidden drill, and the No. 1 Peeso reamer which some- 
times appears too great. This smaller size will be 
found particularly useful for opening up the canals of 
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Fic. 57. Peeso reamers. 
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lower incisors and canines. Other sets of instruments 
will doubtless be found equally effective; the selection 
of these is a matter of individual preference. 

During the process of enlarging the canal for the 
reception of the post, great care should be exercised 
to employ the various drills and reamers in the order 
of their progressive sizes, and to note carefully the 
direction and length of the canal. This will be 
facilitated by the frequent use of a gauge for ascer- 
taining its length, and a suitable one for the purpose 


Fic. 58. Smooth bristle with rubber disk for measuring canals. 


may be formed of a probe furnished with a small 
perforated rubber disc (Fig. 58.) 

During the process of enlarging the canal it should 
be kept flooded with eucalyptus oil, which acts as 
a lubricant and facilitates cutting; and while at the 
same time it keeps the instrument cool, it affords 
the advantage of the work being done under perfect 
aseptic conditions. 

While the opening up and enlargement of the root- 
canals can be satisfactorily accomplished by means 
of hand instruments only, and doubtless with greater 
safety, the employment of the dental engine facili- 
tates and expedites the work. At the same time 
the delicacy of touch which is associated with the use 
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of hand instruments is to some extent sacrificed, and 
the danger of perforation increased, but this is slight 
if reasonable care and skill have been used. There 
is however, always the danger of accidentally break- 
ing an instrument in the canal—a much more 
serious matter in the case of a lower than an upper 
tooth, as gravity favours the removal of the broken 
piece from the latter. Cases are rare indeed in 
which the broken piece cannot be removed by the 
exercise of patience and skill, and there are several 
instruments designed with the special object of 
dealing with such cases. At the same time it is 
better to anticipate the possibilities of an accident 
of this kind, and so the drill or reamer should be 
carried only a short distance each time and then 
withdrawn. This should be repeated until the canal 
is thoroughly opened up nearly to the apex, when 
it should be sealed. 

Sealing the Apical Foramen. This can be most 
satisfactorily and easily done after the canal has 
been opened up to the full extent necessary for the 
adjustment of the post; but where the root has been 
a pulpless one to begin with, it is often best to defer 
the operation of sealing until the crown or bridge 
is completed and ready for final setting, and the 
operator has fully satisfied himself that the canal is 
aseptic. 7 

With regard to roots which have been filled at a 
previous operation, it is of importance to ascertain 
that their hygienic condition is sound, and if on 
careful examination a doubt should arise with regard 
to this they should be once more treated and brought 
into a thoroughly satisfactory state. The impor- 
tance of this is manifest when it is remembered that 
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the permanence of the work is dependent upon the 
maintenance of an aseptic condition. From time 
to time a great many different materials have been 
_used for sealing the apical foramen, but zinc oxy- 

chloride cement and gutta-percha are those which 
now find most favour, and either of them gives 
entirely satisfactory results when properly used. 
The method employed with regard to zinc oxychlo- 
ride is as follows: Thoroughly clear the canal of 
all traces of débris and wipe it out with alcohol, 
followed by cotton and the root-drier. Then flood 
it with oil of cloves, once more wipe it out with cot- 
ton, and finally dry thoroughly with the root-drier, 
which should be used until there are indications of 
beginning discomfort. ‘The use of the hot-air syringe 
alone is not sufficient, as the upper part of the canal 
cannot be thoroughly dried by this means. The 
zinc oxychloride should now be mixed thin, and car- 
ried to the end of the canal by means of a broach 
or other suitable instrument around which a little 
cotton has been wound, and the cement gently 
pumped into place, care being taken not to force any 
of it through the foramen. The broach should be 
carefully withdrawn and a suitable small blunt- 
pointed canal plugger employed to compress the 
cement while it is still soft, so as to eliminate 
the chance of the production of any minute air- 
bubbles which might result from the suction action 
caused by the withdrawal of the broach; or a small 
quantity of the cement sufficiently firm to be held 
on the end of a blunt-ended canal plugger should be 
carried directly to the apex, and gently tapped into 
place. With regard to sealing with gutta-percha, 

the preliminary steps to be followed are the same as 
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those described for zinc oxychloride, except that the 
canal should be lightly wiped out with eucalyptus oil 
on cotton. A suitably shaped small cone of gutta- 
percha, which should first be dipped in eucalyptus 
oil and the surplus oil shaken off, is then carried by 
means of a blunt-pointed plugger to the end of the 
canal, and forced gently but firmly into place; or 
chloro-percha may be used instead of eucalyptus. 
The foregoing observations with reference to the 
means employed for obtaining access to the root- 
canals of those teeth which have called for devitaliza- 
tion are applicable also to those numerous cases in 
which the pulp has died previous to any opportunity 
having been offered for treatment. These are gen- 
erally septic and may be the seat of acute or chronic 
pericementitis and the subject of alveolar abscess, 
with or without a fistulous opening. The causes 
which give rise to these conditions are various and 
need not be dealt with at length, but the active cause 
is, of course, the invasion of micro-organisms. The 
symptoms may be non-existent, but there is usually 
discolouration, with or without subacute or acute 
pericementitis. The treatment consists of first 
applying the rubber dam, if possible opening freely 
into the pulp chamber as far as practicable in a 
direct line with the axis of the tooth, so as to obtain 
access to the canals. In single-rooted teeth this is 
usually easy of accomplishment, while in the molar 
region access to canals as already stated, is often 
very difficult; it may be facilitated by the use of 
2° to so per cent solution of sulphuric acid conveyed 
to the canal by means of a platinum point. The 
walls being thus softened, the action of the acid may 
be limited by the application of a solution of sodium 
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bicarbonate; or access to the canals may be ob- 
tained by the use of Ward’s sodium and potassium 
preparation. 

Care must be taken, where no pericemental trouble 
exists, to avoid setting this up by a too vigorous 
instrumentation. After the canals have been opened 
up as thoroughly as prudence dictates, they should 
be dressed with tricresol or one of the essential oils; 
for this purpose there is none better than oil of cin- 
namon or oil of cloves; the former, however, should 
not be used for the front teeth or bicuspids, owing 
to its tendency to turn the teeth yellow. 

Where a blind abscess is situated at the end of a 
root, it will often yield to the treatment thus 
described, but it will be unsafe to seal the apices 
of such canals until all trace of sepsis has gone, or 
the case has shown itself one of those in which more 
vigorous measures must be adopted. Such cases 
will generally be found to resist treatment owing to 
a necrotic condition of the tissues about the apex of 
the root, and can usually be brought into a healthy 
condition by cutting down on to the end of the root 
through the gum. This may be done almost pain- 
lessly in some cases by freezing with ethyl-chloride 
(the injection of cocaine being contra-indicated in 
some cases owing to the danger of extending the area 
of septic infection); a much better plan, however, is 
to employ a general anesthetic, gas being the safest 
and most reliable. After cutting and scraping the 
necrosed tissue, and, if need be, amputating a por- 
tion of the end of the root, the canal of which should 
have been previously filled to the apex with zinc 
oxychloride or chloro-percha, the wound may be 
packed with antiseptic gauze, renewed daily until 
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it has healed up, when crowning may be proceeded 
with. 

If a fistulous opening exists in connection with the 
abscess, the opportunity may be taken, after the 
canal has been thoroughly opened up and treated 
as already described, to pump through the canal 
and fistulous opening a mixture of equal parts of 
carbolic acid and tincture of iodine, until it appears 
on the gum, and continue dressing the canal until it 
is aseptic. In most cases of alveolar abscess invalu- 
able assistance may be obtained in ascertaining the 
condition of the tissues around the apex of the roots 
by means of skiagrams, and this aid to a satisfactory 
diagnosis should generally be employed. 


The Use of Tube Posts } 


Where time does not permit of thorough root 
treatment before crowning, the author has found 
the plan which he advocated many years ago, and 
described in the “Dental Cosmos”’ for September 
1901, to be highly satisfactory. This consists of 
the application of a tube post instead of a solid one. 
These tube posts are often of great advantage in 
economizing time and allowing the operator to pro- 
ceed with the more permanent structural part of the 
work, while the tiresome routine of root treatment is 
in progress. When a root which is the seat of a 
chronic abscess has to be crowned or utilised as a 
bridge abutment, and does not yield to treatment 
within a reasonable time, there is much to be said 
for subjecting it to a period of probation before 
finally and permanently sealing its apex. If such a 


1 From “Pot-pourri of Practical Hints,” (No. II) by the author, “Dental 
Cosmos,” September 1901, page 984, etc. 
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probationary period be deemed necessary, obviously 
the patient must remain without the appliance 
(crown or bridge) until the operator considers that 
he may safely proceed with its construction. To 
many patients such delay is irksome, and it is par- 
ticularly trying to those who reside at a distance and 
those who must have the required work done within 
a limited time owing to social or business calls, but 
who at a subsequent date could spare time for 
thorough treatment. From their point of view, as 
well as from that of the dentist, any plan which will 
shorten treatment is of importance, therefore in 
such cases the employment of tube posts will be 
found an excellent time-saver. 

Tube posts are used in all respects exactly like 
solid posts. ‘Two points should, however, be care- 
fully noted: First, that the joint of the tube should 
be soldered along its whole length, as the maximum 
amount of strength and rigidity is thereby obtained: 
Second, that before soldering the tube post to the 
cap the lumen of the tube should be filled with some 
substance which will prevent it from being soldered 
up in the subsequent step of crown or bridge con- 
struction. For this purpose some fibres of cotton or 
a splinter of wood dipped in asbestos and plaster 
paste, or chalk and water may be placed in the tube; 
either is equally good and is easily washed out after- 
wards, leaving the interior of the tube clear. The 
strength of these tube posts is, for all practical pur- 
poses, equal to that of solid posts, and they permit 
of the continuance of root treatment after the crown 
or bridge has been set in the mouth, either temporar- 
ily or permanently as seems best to the operator. 
To permit of the canal being dressed so as to make 
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it aseptic while a temporary crown or bridge is in 
place, the tube post may have a few fibres of cotton 
wound around it and be dipped into cinnamon oil | 
or other suitable antiseptic before forcing it into 
place. The dressing should be supplemented by one 
in the tube. Moreover, the tube post may have 
three or four tiny holes drilled through it — and these 
will not appreciably weaken it, but permit the dress- 
ing to soak through the root. When any extra strain 
has to be borne, the tube post may be reinforced at 
the coronal end by soldering a very thin section of 
tube, about one-eighth of an inch long, to the outside 
of the tube post. 

To prevent the apex of the canals being acci- 
dentally sealed by cement or gutta-percha when it 
is being permanently set, a small pellet of cotton 
dipped in an essential oil may be placed at the 
apical end of the canal and the interior of the tube 
post similarly lubricated. After the crown or bridge 
is cemented to place the cotton pellet is removed 
through the tube by means of a roughened broach 
or bristle; or several strands of waxed silk may be 
drawn through the tube and the ends allowed to 
project slightly at the apical and sufficiently at the 
proximal end to permit of its withdrawal, when the 
crown or bridge is cemented to place. Any excess 
of cement or gutta-percha can thus be readily 
withdrawn, while it is still soft, the tube finally 
cleared of all fragments, and the apex left open. 
When the root has been dressed to a healthy con- 
dition, the foramen can be sealed and the root 
filled in the ordinary way. : 

From the above it will be evident that the principle 
of root intubation in crown and bridge work brings 
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within immediate and complete treatment (as far 
as the mechanical part of the work is concerned) 
certain cases which formerly could not be dealt with, 
much less finished, except under the most favour- 
able condition of professional attendance. For 
example: — sometimes badly abscessed front roots 
have to be made immediately presentable, when to 
seal in a dressing for any length of time, much less 
put on\a crown, would be dangerous, or where the 
patient may not be able to give for days or weeks 
the time necessary for thorough root treatment, 
and yet has to have a crown or bridge put on. Fur- 
ther, when out of reach of professional help a patient 
may be able to remove a dressing from a root which 
threatens to give trouble or continue the re-dressing 
of a root after receiving some elementary instructions 
and being supplied with the necessary instruments. 

From the foregoing it will be seen that tube posts 
afford a ready means of postponing treatment until 
a favourable opportunity arises, while they do not 
necessarily prevent the mechanical part of the work 
being completed. Other advantages of their use 
will be apparent, such as their employment in cases 
where accumulation of gases demands some vent. 
In the crowning of roots whose apical foramina have 
been enlarged either from persistent abscess or some 
other cause, these tube posts have a markedly 
successful application. Other uses of the tube post 
will be subsequently dealt with. 


Hypertrophy of the Gum 


Among the obstacles often encountered in the 
preparation of roots for crowning, hypertrophy of 
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the gum takes a leading place, and treatment, as a 
preliminary step to root trimming and shaping, is 
often essential. Not infrequently such hypertrophy 
of the gum is accompanied by that of the pulp also; 
fortunately, when that occurs the pulp will be found 
comparatively insensitive; at all events it is rarely 
responsive to thermal impressions unless these are 
extreme. The worst cases to deal with are those in 
which the roots are almost en- 
tirely hidden from view by ex- 
poreelammn cessive growth of gum, the 
rors removal of which as already 
stated must be accomplished 
before root trimming can be 
proceeded with. There are 
various methods by which this | 
may be done, the selection of 
Bia! usba banat neeede the most suitable being generally 
cates soft solder covering dependent upon the local con- 
end of wire and pins of ditions met with. Thorough 
tooth. ’ s 
freezing by ethyl chloride an-. 
swers admirably, and results in the smallest amount 
of hemorrhage, and in consequence the least inter- 
ference with the field of view. The adjacent living 
teeth should be protected, and to accomplish this a 
celluloid matrix may be applied and filled with wax, 
or a piece of thin sheet wax may be moulded over 
them. The gum should then be thoroughly frozen, 
when a large spoon excavator may be used to cut 
away the excess of gum, and if need be, of pulp; or 
complete anesthesia may be obtained by the injec- 
tion of cocaine. Where the hypertrophied gum is 
not excessive, or too adherent to the root margin, 
free exposure of the root may be accomplished by 


Iron wire. 


PREPARATION OF ROOTS 81 


compression of the tissues by means of temporary 
gutta-percha, the retention of which in place is 
made more secure by the insertion of a headed post 
of wood into the canal and then the gutta-percha 
packed around it and under the free margin of the 
gum, and also against the adjacent teeth. Fre- 
quently, however, the best plan is to employ a 
temporary crown (Fig. 59) for the purpose, and in 
the case of one of the upper front teeth this often 
becomes a practical necessity if 
temporary disfigurement is to be 
avoided. For this purpose a stock 
of temporary crowns should always 
be on hand either with tubes or 
solid posts, and these crowns may 
be either plain or tube teeth. As 
accuracy of fit is not necessary, the _ — 

; Fic. 60. Tube fitted 
selection of such temporary crowns — jnto wide canal and 
need not be large. filled around with 

The foregoing condition is often aaa ee i 
associated with extensive decay, so 
extensive, indeed, that it may preclude the pos- 
sibility of accurately fitting a band to the root, 
without recourse to preliminary building up to or 
above the level of the gum. Usually this is best 
carried out with amalgam combined with cement 
— the latter, of course, being covered with the amal- 
gam. The method of anchorage will depend upon 
the conditions present and the nature of the crown 
to be used. In the case of one of the upper incisors 
or canines, anchorage may be readily obtained by 
means of a tube cemented into the root, (Fig. 60), 
and if the root is hollowed out by decay, this is 
rendered all the easier. 
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Root Perforation 3 


Among many difficulties met with in the prepara- 
tion of roots for crowning, perforation is one of the 
most troublesome we are called upon to deal with, 
and previous to the use of copper amalgam success- 
ful treatment was rarely looked for; and when the 
methods consisted of covering the perforation with 
gutta-percha or fitting a piece of quill or metal over 
it, it is not surprising that success was seldom ob- 
tained. Indeed, where a post was used, it is difficult 
to see how success was ever attained at all. The case 
was different, however, when a crown was employed 
which did not necessitate the use of such anchorage. 

Before describing the methods of employing copper 
amalgam it might be well to mention the varieties 
of perforations met with, and these may be roughly 
divided according to their causes into two classes: — 
(1) Traumatic, accidental in root drilling; (2) Cart- 
ous, as the result of caries. The traumatic variety is 
usually deep in the root and small in area, and is the 
more amenable to treatment if undertaken soon 
enough to prevent the intrusion of the pericemental 
membrane into the canal. 

The second variety generally occurs about the 
cervix, and is often very extensive. When perfora- 
tion of either kind occurs, it is followed, as indicated 
above, by intrusion of the soft tissues subjacent and 
by more or less continuous pain; the intruding soft 
mass becomes irritated by the sharp edges of the 
aperture until it becomes inflamed and gangrenous, 
sloughs, or gives rise to abscess. 


1 From a paper by the author, in the “International Dental Journal,” 
June, 1897, entitled “Root Perforation: A New Method of Treatment.” 
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The preliminary treatment for this condition, 
whatever the position or extent of the perforation 
may be, should be conducted with a view to displacing 
the soft tissues from the canal, and this can best be 
effected by packing it tightly with cotton dipped in 
oil of cloves or eucalyptus, or suchlike antiseptic 
dressing, and sealed with gutta-percha. The dress- 
ing, if need be, may be repeated at intervals until 
this is accomplished. When the parts are brought 
into healthy condition the apical portion of the canal 
may be filled if this has not been previously done, 
and attention may then be directed to the perfora- 
tion. It is here that the advantages of copper 
amalgam over any other material are made evident, 
as owing to its plasticity it can be readily and easily 
adapted to the tissues overlying the lesion without 
danger of displacing them; besides, it is non-irritant, 
insoluble, antiseptic, and becomes hard and resistant 
within a reasonable time, and capable of bearing 
considerable pressure without being readily displaced. 

If the canal is not already sufficiently large, it 
should be further reamed out, care being taken not 
to encroach upon the perforation, and the enlarge- 
ment should be increased at the proximal end of the 
root, with the object of obtaining as good a view of 
the perforation as possible, without unduly weaken- 
ing the root. The apex having been filled, a small 
quantity of thin copper amalgam should be carried 
to the end of it, and a tapered steel instrument gently 
pushed through the soft amalgam until it reaches 
the sealing material. This should be worked with 
an even rotary motion, so as to spread the copper 
amalgam evenly around the interior of the canal, 
when it can be withdrawn, and a steel or German- 
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silver dowel, slightly coated with wax and sufficiently 
long to project a little way from the canal, should be 
carried to the apex, and then copper amalgam gently 
tamped around between the dowel and the walls of 
the canal, so as to fill it up completely, care being 
taken not to use sufficient pressure to push the 
copper amalgam beyond the per- 
foration (Fig. 61). The case may 
now be left from twenty-four to 
forty-eight hours, to allow the copper 
amalgam to become thoroughly hard, 
when the temporary dowel may be 
easily withdrawn after slight heating 
by means of a hot instrument ap- 
plied to it. 
Should nothing more than slight 
Fic. 61. Steel pin in discomfort follow —and there ought 
canal with copper tg be none if the foregoing instruc- 
amalgam packed , : ; 
ound it, and filling tions have been followed intelligently 
perforation in side —-then crowning or bridging may 
ee be proceeded with, reasonable care 
being taken to avoid displacing the amalgam. 
Another class of case which is also difficult to deal 
with is that of fractured roots, and the treatment of 
these is often very puzzling. If the fracture is a 
bad one it may be necessary to remove the root, but 
unless the fracture is extensive and considerable 
time has elapsed before it has received attention, 
the conditions will usually yield to treatment — the 
particular method of which will depend on whether 
the whole or only part of the fractured root has to 
be retained. Assuming that the whole may be> 
retained, then the parts should be drawn close 
together by means of a strong wire twisted tightly 
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around them. A strong band and cap may then be 
fitted, and the crown completed as far as practicable 
in the usual way. In such cases the crown should 
always be cemented on. Results are, however, 
uncertain. 

There is yet another class of case which may be 
dealt with at this juncture, namely, the fracture of a 
post in a root. ‘This accident is one which we are 
called upon to face 
from time to time; 
and while the simple 
Gases' are easy to 
mea with, there 
are some which are 
difficult. They nat- 
_urally group them- 
selves under two 
eaaings, Viz: — 
(A). Those in which 


the broken pin can 
. Hig, Gay 9Si.8. i : . 
be removed: (B). 1G. 62 S. White Post Extractor. 1, Tre 


: ra. phine for. direct, and 2, Trephine for angle 
Those in which the handpieces. 3, Screw-stock. 4, Post-ex- 


broken pin either tractor. A, B, C, D, Post and root at various 
stages of the operation. 

cannot be removed 

or else where its removal would probably result in 
perforation, fracture, or some form of permanent 
damage to the root. Sometimes a sufficient amount 
of the post remains to permit of its removal by 
means of an efficient post-extractor (Fig. 62 8. S. 
White Post Extractor). Usually, however, the 
cement and dentine surrounding the broken post 
require to be removed by drilling in order to permit 
of the end of the post being grasped. When this 
can be successfully done without incurring the 
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dangers spoken of, the removal of that part of the 
post which has been left in the root becomes a 


Fic. 63. Trephine 
cutting edges from 
Logan pin. 


one — for instance, similar in 
form to the Logan-use a tre- 
phine the inside diameter of 
which is slightly smaller than 
the cross section of the crown 
end of the post (Fig. 63) and 
this will serve to round off the 
corners and so prevent the mye, 64. 


simple matter. When the post has 
been fixed with gutta-percha or 
gutta-percha and cement, its removal 
is easier than when cement alone has 
been used, and as an aid to its re- 
moval where gutta-percha has been 
employed the post should be heated 


by means of a blunt-ended root-drier. 


When it has been found impossible to 
remove the remains of the post the 
case may be effectually dealt with in 
the following 
manner; if the 
post is other 
than a round 


A 6B 


Method of crowning 


necessity for using too large a with broken post in canal: 


trephine, which might result in 


A, Tube encircling broken 
post in root canal, and sol- 


undue weakening of the walls, dered to cap and band with 
or’ even’ perforating. them. +) tor Atstsovecs ee 


Continue to trephine as far as 


Shows tube and cap. 


possible, consistent with the avoidance of the danger 
indicated; that will in most cases be at least one- 
eighth of an inch, and this will be found to afford 
ample anchorage if the following plan is carried out: 
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Into the groove made by the trephine a tube of gold 
is fitted and soldered to the cap, and the crown is 
then fitted in the ordinary way.. This device gives 
the most secure grip with a minimum sacrifice of 
tissue, and it will be noted that such a tube, band, 
and cap really afford a triple grip: Firstly, the tube 
grasps the broken post; Secondly, the tube is held 
externally by the surrounding dentine; and, 
Thirdly, the circumferential band secures both 
(Fig. 64). It will be obvious that such a tube is 
very much better than a solid post of equal length, 
the latter being held on/y externally, and the tight 
encircling of the broken post by the tube renders 
it once more equal to a solid one. 


CHAPTER VI 


MECHANICAL PREPARATION AND SHAPING OF A ROOT 
FOR THE RECEPTION OF THE CROWN 


N the preparation of teeth or roots for crowning 
and bridging, thorough familiarity with the shape 
of these, and particularly with their cervical 

surfaces is indispensable to success in so shaping 
them that bands and caps may fit with accuracy. 
But such knowledge alone would be but a poor guide 
unless accompanied by a cultivated sense of touch 
and sound, as by this means only can one tell that 
the enamel has been completely removed. This 
double sense can only be obtained by practical 
experience and varies much in individual ‘cases. 
Before proceeding, then, to a description of the 
methods employed, it will be well at the outset to 
make it clear that while descriptive methods are 
doubtless of value, they can only suggest lines of 
procedure, as individual methods yielding similar 
results show wide divergence; consequently no 
particular method can be given preference. So far, 
our consideration of the treatment and preparation 
of teeth and roots has been that commonly followed 
in dealing with devitalized teeth for the purpose of 
filling or inlaying, with the exception of such special — 
circumstances as were spoken of with regard to the 
use of tube posts when therapeutic measures could 
not be completed. But we have now to consider the 


mechanical preparation of teeth and roots for crown- 
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ing, and as no amount of skill expended upon the 
constructional parts can possibly make up for 
careless or unskilful root preparation, it is of the 
utmost importance that each step in the operation 
of root-shaping should be carried out in the most 
perfect manner possible, entirely irrespective of the 
amount of time and labour which it may involve. 
The various steps seem easy enough, but this is by 
no means the case with all of them, and the dentist 


Fic. 65. J. O. Wells’ enamel cleavers. Fic. 66. C. S. Case’s 


enamel cleavers. 


who approaches this part of the operation under the 
impression that it is not of prime importance is 
bound to repent of his over-confidence or careless-_ 
ness. It is safe to affirm that there are more failures 
in crown and bridge work due to imperfect root 
treatment and shaping of roots than to any other 
cause. If a proper appreciation of this fact were 
more general, less would be heard of the failure of 
crown and bridge work to meet the requirements 
of mechanical and hygienic efficiency. 

At this point it may be well to mention some of the 
instruments and appliances which will be found use- 
ful in the work; and as it has been seen that like 
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results may be reached by various methods, it follows 
that the selection of instruments and appliances 
will depend largely upon individual choice. In any, 
case an extensive assortment of wheels, discs, and 
points should always be available. 

With regard to hand instruments, the following 
will be found useful for removing the enamel after 
the tooth or root has been ground down, which should 
be done to about one-sixteenth of an inch of the 
gum margin for all forms of tube crowns: J. O. 

Wells and C. S. Case’s enamel 

cleavers (Figs. 65 and 66). 

The former, being smaller in 

the head, are preferable, as 

they can be more readily in- 

troduced between the free 

margin of the gum and root; 

also scalers (Fig. 67). All of 

Fic. sth S. §. White scalers these instruments should have 

Steines short heavy handles, which 

will afford a sure grip and should be held so that 

the danger of slipping and wounding adjacent parts 
may be avoided. 

Crowns may be described under two main divi- 
sions — namely, banded and unbanded. The 
banded crown calls for the greater skill in root trim- 
ming, necessitating as it does the removal of the 
whole of the enamel from the periphery of the root 
and the methods whereby this may be satisfactorily, 
accomplished will now be dealt with. 

All roots which require banding must be so 
trimmed that their sides are parallel or slightly 
convergent, and this must be done whether the gum 
has receded beyond the edge of the enamel or not. 
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For the purpose of describing in a general way the 
method of preparing a root for banding, one of the 
upper centrals may be selected. What remains of 
the crown should be removed to within about one- 
sixteenth of an inch of the gum. For this purpose 
cross-cut fissure burs are generally best, the use 
of excising forceps 
being seldom, if 
ever necessary, and 
always objection- 
able. Care should 
be taken to follow 
with the bur the 
line of the festoon 
of the gum without 
injuring it. Hav- 
ing removed the 
remains of the 
town, the next. 
step is to smooth 
off the surface of 
the root with a car- 
borundum wheel. 
The ring of enamel 
must now be removed from the end of the root in 
the following manner. A beginning should be made 
at the centre of the labial surface, and, a suitable 
instrument (see Fig. 68) being chosen, it should be 
introduced under the free margin of the gum, the 
cutting edge being held close against the surface of 
the root, when it should be gently pushed up until 
the edge slips over the ring of enamel. Then, keep- 
ing the cutting edge firmly pressed against the sur- 
face of the root, a downward pressure is applied, 


Fic. 68. Shows method of using enamel cleaver. 
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On repeating these movements several times, the 
enamel will be found to leave the root in the form of 
_afine powder. This manipulation is continued until 
all is removed. Generally speaking, its removal in 
the manner described is fairly easy, particularly so 
when it has been disintegrated by decay or where the 
pulp has been dead for some time. Occasionally, 
however, the whole or part of the enamel may be 
more easily and quickly removed from the basal 
ridge, where it is thicker and more adherent, by 
means of small stones. These, however, unless used 


| with skill and care, are 
fee 3 more liable to injure the 
q t i 1 gum and so increase the 
chances of recession. But 
Fic. 69. Different shapes of Car- this danger may be mini- 
borundum points. : 
mized or altogether re- 
moved except in cases where the gum Is in a 
hyperemic condition, by the use of suitably shaped 
Butler’s carborundum points, mounted on porte- 
polishers and used with the contra-angle or straight 
handpiece, the former preferably. 

Fig. 69 shows some of the most useful forms, and 
these may be quickly brought to the required shape 
by means of an old file held against the carborundum . 
point, while it is being rapidly rotated in the hand- 
piece, or by means of one of the diamond-pointed 
wheel-truers for the purpose. It is astonishing how 
extremely fine and small these points may be made, 
while retaining sufficient strength for efficient grind- 
ing. The extreme point may be tipped with shellac 
to prevent it from injuring the gum, and this method 
is also applicable to small stones. The points should 
be short enough to allow the shoulder of the porte- 
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polisher to rest on the margin of the root (Fig. 70) 
and so act as a stop in preventing the point from 
passing too far below the gum. The methods 
employed in the preparation of the upper bicuspids 
do not differ materially from those followed in the 
case of the front teeth. | 

In the preparation of the upper molars the diffi- 
culties are considerably increased. Here the use 
of stones will be found necessary. Proceed first to 
grind down the tooth to within one-sixteenth of an 
inch or less of the gum, 
then using enamel cleavers 
and small carborundum 
points in the contra-angle 
or straight handpiece, re- 
move the whole of the 
enamel in the same way as 
described in trimming in- Fic. 70. Showing method of using 

“ Carborundum points. 

cisor roots; as already 

stated, this will be found a more difficult proceeding, 
as the enamel is thicker and often extends a consider- 
able way under the gum, and when quite sound 
offers considerable resistance to its removal. Here 
short Butler’s points and the various forms of 
abrasive discs will be found useful. 

With regard to the lower front teeth, no special 
difficulties are met with owing to their accessibility. 
The bicuspids and molars, however, particularly the 
latter, give greater trouble than any other teeth, 
with regard to trimming their mesio-buccal and 
mesio-lingual corners; and again this may be best 
accomplished by the use of small Butler’s points and 
safe-sided discs, also one of the J. O. Wells enamel 
cleavers already spoken of. This latter is best used 
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in the following manner for the left side: Grasp the 
handle as one would that of an elevator, and, with 
the side of the ball of the thumb resting on the edge 
of the lower incisors, or other convenient point, use 
the instrument as a lever of the first order, the ful- 
crum being the thumb (Fig. 71). For the right 
side. the necessary 
trimming may be car- 
ried out by means of 
wheels and points. 
The foregoing de- 
scription is that 
adopted for trimming 
a root where the ap- 
plication of a tube 
crown is decided upon. 
But as all-gold crowns 
in conjunction with 
tubes are sometimes 
used as abutments a 
short description of 
the means whereby 
as these can be shaped 
Fic. 71. Shows method of using enamel MAY be useful. The 
cleaver on left side of lower jaw. first step, then, is to 
grind off enough of the tooth to allow of sufficient 
room for the gold cusps. Following this the walls 
may be given the necessary form by means of the 
various discs and wheels already spoken of. In 
the use of these, great care must be taken to grasp 
the handpiece firmly and to keep the disc or wheel 
thoroughly wet —as, by doing so, not only will 
cutting be done more speedily, but the chances of 
the disc either breaking, sticking fast, or jumping 
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and wounding the gum or cheek, are avoided. If, 
however, too much is removed in cutting off these 
contours, a ledge may be formed (Fig. 72), either 
above or below the margin 
of the gum, which will pre- 
sent a serious obstacle to 
the accurate fitting of the 
band, by acting as a step 
on which the band will rest, 
and so prevent it from 
being forced into place. 
In the event of such an 
accident happening before 
the cut reaches the level 
of the gum, no harm will 
follow, and the Necessary Fic. 72. Showing accidental for- 
shaping can be recom-_ mation of a ledge in trimming 
menced at ‘™™ 

the peripheral margin. On the other 

Handwsitethe rcut) has-been takensto 

below the level of the gum line, it 

may be continued until it has reached 
the level of the lower border of the 
enamel, and the band allowed to rest 
on it, provided always that there is 
no ledge left outside the band (Fig. 

_ 73) in which case the latter must be 

Fic. 73. Showing thickened at this point to bring it 
band resting on flush with the margin of the tooth 
ledge. ledge. 

In order to prevent any such difficulty it is best to 
grind from the margin rather than make vertical 
cuts, using for the purpose small inverted cones and 
cup-shaped wheels; also the various forms of Butler’s 
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points in the contra-angle handpiece may be sup- 
plemented by coarse emery-paper and cloth discs. 

From time to time, during the process of trimming 
and shaping careful exploration should be made 
with probes to detect overhanging margins, while 
care should be observed throughout to obtain a 
proper degree of taper to the root. 

The foregoing description has had reference to— 
teeth in their normal position, but certain variations 
are met with which call for special treatment; to 
this class belong teeth whose approximal surfaces 
have been invaded by caries and in part destroyed; 
in consequence the adjacent teeth generally appoxi- 
mate, and so leave insufficient space for a properly 
contoured crown. To overcome this difficulty one 
or other of the following methods must be adopted: 
Separate the teeth by packing gutta-percha into the 
space hard against the adjoining teeth, renewing 
this at intervals till sufficient space is obtained; or 
accomplish the purpose by some mechanical device; 
or else by grinding the approximal surfaces of the 
adjoining teeth sufficiently to permit of a crown 
being fitted; or by making the most of the available 
space by fitting a crown with the maximum contour 
which the space will allow. 

Another abnormality commonly met with is that of 
a molar or bicuspid lying at an angle toward a space 
from which one or more teeth have been removed. 
Such cases are usually dealt with easily and satis- 
factorily when a single crown only is required; but 
when the teeth on either side of the space converge 
and the space has to be spanned by a-bridge, the 
problem is not always so simple, though by no means 
so difficult as represented. The methods commonly 
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suggested for obtaining parallelism of abutments 
not infrequently involve the sacrifice of an unneces- 
sary amount of the external surface of the crowns of 
the natural teeth as well as undue enlargement of 
their root canals. These methods are uncalled for, 
as the system of tubed crown and bridge work lends 
itself readily to various forms of an OMe suitable 
for these cases. 


Preparation of the Surface of a Root for an 
Unbanded Crown 


The preparation of the surface of the root for the 
reception of a detached-post or dowel crown is similar 
to that followed in connection with the band, or 
half-band crown, with the exception that none of 
the enamel should be removed from the periphery of 


the root. The subject will, however, be more fully 
dealt with in Chapter XI. 


CHAPTER VII 


FITTING THE CAP AND POST PREPARATORY TO TAKING 
THE IMPRESSION FOR THE CROWN 


HE importance of thorough and careful 
shaping of roots was pointed out in the 
previous chapter, and a like warning 1s here 

given with regard to the fitting of bands for capped 
roots. It is essential that bands should fit accu- 
rately, otherwise they will prove a source of weakness 
rather than strength. 

Those who have not acquired the requisite skill 
which will enable them to do so, will be able to attain 
the desired end by the means described below. The 
fitting of bands to the various classes of roots will 
be described in the order followed in connection with 
shaping them. 

Various methods are recommended for determin- 
ing the circumference of the root and for obtaining a 
model of its outline. Perhaps the most common is 
to encircle the root with a loop of annealed brass 
or iron wire about 33 gauge, using a Kirk dentimeter 
and twisting the wire until the loop fits tightly; or 
a small pin-vise may be used, and the wire, after 
being tightened, burnished ‘to fit any irregularities 
of the root. In the case of the front teeth or bicus- 
pids the ends of the wire loop are most conveniently 
twisted on the labial surface, whereas in the molars 
the lingual surface is better. The wire should be 


carefully slipped off the root and the loop placed 
98 : 
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upon a piece of tin or lead. Over this is placed a 
piece of flat iron, and with a blow from a hammer on 
the iron the wire is driven into the tin or lead. This 
gives an exact impression of the root. The wire 
should then be cut at the point farthest from the 
twisted ends and each end of the loop straightened 
out at right angles. A piece of 22-carat gold plate, 
28 gauge, or a piece of platinized gold plate 30 gauge 
of the required width, should now 
be taken and cut a trifle longer than 
the wire pattern, so as to allow for 
slight overlap, care being observed 

; Fic. 74. Section of 
not to use too broad a strip, as the © god band, to show 
difficulties of fitting are thereby in- method of bevelling 
creased. Proceed now to fit the ae nay aie a 
band to the impression made in the Thickness of gold 
tin or lead, and before uniting the exaggerated in order 

to show bevel. 

edges try the band on the root, and 
having ascertained that it is of the right size, proceed 
to join the ends of the band together, either by 
sweating or soldering them. Usually it is suggested 
to have the joint interstitially or on the lingual sur- 
face, but some prefer to make it on the labial or 
buccal surface, finding it easier to fine-fit the band to 
the root and note the amount of overlap. Where 
sweating is resorted to, it is a matter of little im- 
portance where the joint is situated. Sweating is 
preferable to soldering, but of course requires more 
skill; this, however, can soon be acquired by a little 
practice. The method whereby sweating can be 
accomplished is as follows: —The inner edge of the 
overlap (Fig. 74) should be bevelled, the surfaces 
brought into accurate contact, then by means of the 
soldering tweezers the ends of the overlap should be 
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held together while the band is being annealed. 
After cooling the joint should be coated with thick 
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Fic. 75. Mandrels for shaping seamless tooth-root collars. 


borax. The band should now be grasped with the 
tweezers at the point farthest away from the joint, 
which should then be sweated in the Bunsen or 
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alcohol flame and not by the blowpipe, the flame 
being turned low so that the heating will be more 
even and under better control. When the band has 
become quite red, the borax will be seen to flow. 
This must not be mistaken for the union of the 
two pieces, but the heating continued for a moment, 
when the gold will be seen to flow. The band must 
then be quickly removed from the flame, and if skill 
and care have been used, the union of the surfaces 
will be found to be perfect.. The thickened joint 
may now be either filed down or, if on adjusting 
the band it is found a trifle too small, it can be 
easily enlarged by tapping the thickened edge with 
a riveting hammer on the round spur of the anvil. 
Another method which yields excellent results, is 
to take the circumference of the root with a denti- 
meter, and make a band of the required size and 
shape it on a mandrel, for which purpose a set 
of mandrels introduced by the S. S. White Dental 
Manufacturing Co., are admirably adapted (Fig. 
75). here is yet another way which will be found 
useful indeed sometimes indispensable, where there 
is much difference in the level between say the lingual 
and labial, or lingual and buccal surfaces of a root 
— as, for instance, when decay has extended to or 
below the margin of the gum. In such cases it is 
often difficult or even impossible to obtain an ac- 
curate outline of the root by means of the wire 
loop, and here a model is of advantage.. It may be 
obtained in the following way: Take a small piece 
of dental lac,! or modeling compound about the size 


1 First suggested and described by the writer in a paper “A New Impres- 
sion Material,” read before the American Dental Society of Europe, at Cologne, 
April, 1901. 
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of the first joint of the little finger, and just pliable, 
not too soft. Soften the surface with which the 
impression of the root is to be taken by passing it 
once or twice rapidly over a Bunsen or alcohol 
flame, and mould it with the fingers to the sur- 
face of the root, pressing it hard into place. If 
this does not give a sufficiently sharp impression — 
and it usually does if lac is employed —then re- 
move, chill thoroughly, and replace with a thinnish 
coating of inlay wax over the ‘surface, and force 
hard home. Cast the impression with quick-set- 
ting cement, or plaster, and fit a band to it, but 
do not unite the ends until it has been fineatred 
to the root. 

Having spoken, then, of the general methods of 
band construction the various classes may be briefly 
dealt with. 


Front Tooth Bands 


Having formed the band by one of the methods 
described, the next step is to fit iton to the root. It 
will be found that the line of the gum rises intersti- 
tially, thus forming an irregular margin. With the 
band in position on the root, mark on the outside 
with the point of a sharp instrument the line of the 
festoon of the gum (Fig. 76). Remove the band and 
trim to this line with the crown scissors and repeat 
the operation until the edge of the band when placed 
on the root touches the gum all the way round (Fig. 
77). The edge of the band should next be bevelled 
from the outer to the inner edge, after which it should 
once more be placed on the root and forced to place, 
then marked on its inner side by means of a sharp 
instrument in order to show the height of the root. 
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It should then be once more removed and cut down 
to the mark. Again replace on the root, and pro- 
ceed to reduce the surface of the root and band 
together until no gold shows on the labial or buccal 
surface, and not more than =z of an inch on the 
lingual or palatal (Fig. 78). With regard to cutting 
down the labial surface, it is well to remember that 
this should be well below the gum line, as there is 
the added thickness of the gold cap to be accounted 
for. ) 

The next step is to solder on the cap. While 22- 
carat plate, size No. 30, : : | 
may be used for this 7, 
purpose, yet itis better Wu 
in some cases to use 
_ pure gold of the same 
thickness, as it can be 
more easily burnished 


to conform accurately Fic. 76. Band on root showing line of 


to the surface of the festoon of gum marked on outside of band. 
Fic. 77. Band on root after being cut to 


moot Lo remove the follow festoon of gum. 

band with the least Fic. 78. Band after being ground down on 
tisk of distortion, in- “°" 

sert a fine hooked probe beneath the gum margin, 
slip it over the edge of the band, and so detach it. 
Now borax the pure gold and place the band upon 
it, and with the tip of the thumb or forefinger, 
press the pure gold to place so that it fits the edge 
all around. Having thus fitted it, borax the joint 
in the usual way and with a small piece of high- 
grade solder unite the band and cap. This is best 
done by holding the cap and band by means of 
tweezers in the Bunsen flame. Should the joint not 
be made complete at first, no further effort should 
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be made to finish the soldering until the cap and 
band are pinched together, when the union may be 
completed by means of another small piece of solder. 


Fics. 79-80. Showing methods of tapering the post. 


The excess of gold should then be trimmed off and 
the cap replaced on the root. If a small hole is 
punched in the centre of the cap it will be found 
that it may be forced into place much more easily, 
for if the band and cap have been properly fitted 
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they will be found to form an air-tight joint when 
placed on the root. 

The next step is to adjust the post in the canal, 
the size of which will be determined by the type of 
root and the strain to which the crown is liable to 
be subjected. Generally speaking, it should corre- 
spond to No. 2 of Peeso’s reamers, which corresponds 
Closely with 133 U. S. Gauge, and this in turn with 
the tube in the non-platinum tube tooth. The post 
should be tapered to follow as nearly as possible the 
shape given to the canal by the reamer, and this may 
best be accomplished by holding the wire in a pin- 
vise and imparting to it a rotary motion by holding 
it between the thumb and fingers and while so doing 
drawing the file across the wire at right angles, while 
at the same time it is supported in a groove in the 
bench block (Fig. 79); or the wire may simply be 
held in the fingers and rotated at the same time as 
the filing is being done (Fig. 80). This enables a 
perfectly round and evenly tapered post to be 
formed, .and can be quickly done after a little prac- 
tice. At this stage that portion of the post which 
enters the root may be roughened in the following 
manner, although it is seldom possible to employ the 
same method afterwards. Lay the straight length of » 
post wire on a flat block of wood and press the flat 
face of a medium coarse file hard on to it, and give 
one or two draws of the file backward and forward. 
The post will roll and follow the motion of the file, 
and so an even roughened surface will be secured, 
which will permit of a much firmer hold being ob- 
tained than by the ordinary methods, and without 
the danger of weakening the post. 

Before the cap is placed on the root, the pointed 
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end of the post is inserted into the canal and pressed 
home into place; next, the required length, which 
should be sufficient to reach the incisive edge of the 
crowns of the adjoining teeth, is measured off. Hav- 
ing removed the post from the root, cut it to the 
required length, place the cap on the root, and burn- 
ish carefully to the surface. Then with a pair of 
rough-pointed pliers (Fig. 81) grasp the post firmly, 
place the pointed end through the small hole origin- 
ally made in the cap, and so force the post home. 
Now mould a small piece of temporary stopping 


Fic. 81. Roughing pliers. 


round the projecting end of the post and force it 
down on the surface of the cap, meanwhile taking 
care not to allow the end of the post to project 
through the gutta-percha (Fig. 82). While still soft, 
grasp the post through the gutta-percha with the 
pliers (Fig. 83), the cold metal chilling it sufficiently 
for the purpose required. Next remove the post, 
cap, and gutta-percha together — or, if the cap does 
not come away it can be replaced on the impression 
in the gutta-percha, where it may be fixed with a 
touch of sticky-wax. It can now be invested and 
soldered, using a very small piece of solder to unite 
cap and post. When doing so, only a very small 
quantity of investment material need be employed, 
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and it is to be noted that the whole must be thor- 
oughly heated up before any attempt is made to 


Fic. 82. Shows post with temporary stopping moulded 
around it. 


Fic. 83. Shows method of grasping post through gutta- 
percha. 


flow the solder. The cap and post may be soldered 
together without investing, and in doing so, one 
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must keep in mind that the pure gold has been 
turned in along with the post. Now, with a pair of 
strong tweezers pinch the pure gold firmly against 
the post, and grasping the tapering end of the post 
in a pair of tweezers, hold in a horizontal position 
while carefully withdrawing the gutta-percha. Next 
borax the joint, place upon it a small piece of solder 
and flow it by means of a large soft flame in the 
blowpipe.. By this means the time spent in invest- 
ing and heating up a bulk of investment material is 
done away with. Of course, it is a more risky 
method and if one is not confident of his skill, and 
time be not a serious object, it is safer to invest. 

The cap with post attached should now be placed 
on the root. The pure gold being very pliable and 
the pin very lightly attached to the cap, cap and 
band may be burnished to place, and while this is 
being done it is well to hold the post firmly. The 
position of that part of the post projecting above 
the cap must now be considered. It should be in 
such a position that when the crown is finished it 
appears on the lingual surface immediately behind 
the incisive edge. In most cases it will not require 
bending, but if this is required it is safer to do so 
when the impression has been cast and the model 
obtained. To facilitate bending the post, a pin- 
bender should be used, or a notch may be made 
immediately above the surface of the cap in the side 
of the post to which it is to be bent. (Fig. 84.) 
With regard to the upper lateral incisors, the meth- 
ods already spoken of are also applicable, with this 
exception, that as the roots of these teeth are smaller, 
the canal should be reamed to No. 1 Peeso reamer; 
then size 32 gauge usually gives a stout enough band 
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for these. he upper canines, too, are to be treated 
in the same way as the centrals, care being observed 
to take advantage of the full length of the canal and 
thus obtain as long a post as possible, not only because 
this is an advantage. in obtaining the necessary 
strength which the position and size of this tooth 
calls for, but also because this root may be required 
later as anchorage or support for a bridge. 

The half-band. The half-band is. preferred by 
many, and is of value in cases where 
extensive recession or decay has occurred 
in the labial or buccal surfaces of the 
teeth. Where it would be difficult or 
even impossible to adapt a full band 
accurately, the half-band will usually 
be found to meet all necessary require- 
ments, but a band which embraces two- Fic. 84. Showing 
thirds of the circumference of the root aes a Be 
is preferable, as by its means greater fs ee 
stability and anchorage is obtained. ie aes aur 
Although such a band does not encircle “~~ ° 
the whole of the root, it is advisable to trim the root 
as for a full band. In making the half-band, it 
would appear to most workers that this is more 
easily and satisfactorily accomplished by first making 
a full band and proceeding to finish it up to and 
including the soldering of the post to the cap. This, 
however, is by no means necessary, and better results 
may be obtained both as regards fit and quickness 
of construction by adopting the following method: 
No measurements or model are required in this plan, 
but a strip of gold of the required thickness and of 
sufficient width should be bent to a U-shaped form, 
the outline of the gum margin marked, and the gold 
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cut away to conform to it as previously described in 
~ the making of full bands. The result will be, in nor- 
mal cases, a band shaped as in Fig. 85. To this a 
pure gold cap may be soldered, after which the cap 
and band should be placed on the root and burnished 
until it accurately fits. While this is being done, 
the band should be held firmly against the lingual 
surface of the root by means of a piece of hard wood, 
or the point of the forefinger of the left hand. Dur- 
ing the process of burnishing, the labial edge of the 
root will be defined on the surface of the gold cap, 
yp, as will also the entrance of the canal. 
s! The cap and band are then to be 
= removed, and the excess of pure gold 
Fic. 8s. Shows method trimmed off. Before replacing the 
of shaping gold for cap and band, the surface of the 
Se root may be further reduced below 
the level of the gum by means of an Ottolengui 
root-facer, or small stone, care being taken to avoid 
injuring the gum. ‘The post is next adapted in the 
usual way and soldered to the cap, which is then to 
be returned to the root. Before burnishing, the post 
should be shortened so that it will just clear the bite 
and no more. 

Passing now to the upper bicuspids, the technique 
of band-fitting and capping is the same as that for 
the front teeth. There is, however, an important 
modification with regard to the post or posts. In 
the first bicuspid there are nearly always two canals, 
and sometimes in the second also; but the roots 
being more slender than in the front teeth, the 
canals should only be reamed out to No. I size 
Peeso reamer. This will necessitate a slight reduc- 
tion in the size of the post used, but the same size 
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of wire may be employed. After the cap is placed 
in position, the posts are to be adjusted as in Figs. 
86 and 87, where it will be 
seen that they are sometimes 
parallel, and in other cases 
considerably divergent. If the 
divergence be very marked, 
the more suitable canal may 
be selected for the stouter 
post, whereas in the other 
canal a shorter post may be 
used. Fic. 86. Showing upper bicuspid 
These double posts may with two posts parallel and of 
; i equal length. 
be formed in the following Fic. 87. Divergent posts in 
manner:— Take two short, upper bicuspid, one post a 
Beemeeicupths, of “wire, helt ones 10 enable cap and 
tapered to fit the canals and 
cut flush with the surface of the root, and join these 
together by means of solder to a straight piece of 
wire to carry the 
crown (Fig. 88). 
In order to do so 
they should be in- 
vested, although 
this is not essen- 
tial, as when one 
has had a little 


Fics. 88 and 89 show posts for double rooted experience the 
; bent t le for, 73; 
teeth. Fic. 90 shows post bent to angle fo dietadce apart 


tube crown. ane ree ee 
posts which enter the roots can be accurately judged 
by the eye and the parts united on the soldering-block 
or a loop may be formed as in Fig. 89, and a straight 
length joined to it to carry the crown; or a selec- 
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tion of these may be kept on hand which with a little 
adjustment can be quickly adapted to suit any case. 
When only a single root is employed to afford 
anchorage, the post may be 
bent as in Fig. go and anchored © 
into one root — generally the 
lingual, as this is usually the 
stronger; or a single straight 
post may be used, as mentioned 
in Chapter IV. 

Whatever method is em- 
ployed, care must be observed 
Fic. 91. Shows junction of to hollow out the base of the 

posts below surface of root. 

(Gortceeeen pulp chamber and the entrance 
Fic. 92. Shows junction of to the root-canals with a view 

posts above.surface of root: +5 ‘Accommodating thes Unmnes 

(Wrong way). 

between the post and the bend 
in the case of double posts, so that it does not rise 
above the general level of the surface of the root 
(Fig. 91), otherwise it would be 
necessary to hollow out more 
than is desirable of the base of 
the crown, which in consequence 
would be weakened (Fig. 92). | 
The pure gold cap is now to be Fis. 93. Showing upper 
: ; ; molar with gum receded, 
burnished into the’ depression” 2 /-..écne buceal eeee 
made before the post is soldered, — | 
and if by accident this should be torn or split and 
so made too large, a hole should be punched with 
a rubber dam punch in a small piece of pure gold, 
which should be slipped over the post and burnished 
to place so as to fill up the gap. The post and cap 
are then to be removed in the manner described in 
the case of the front teeth; or if preferred, a very 
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small impression in plaster or dental lac may be 
taken of cap and post, and these removed and 
soldered in the usual way. 

Coming now to the upper molars, the fitting of 
bands for these may be carried out by one of the 
methods already described. There is, however, a 
type of molar root, both upper and 
lower, which can be more easily and 
accurately fitted with a band in the 
manner presently to be described, £ 

1G. 94. Shows trans- 
than by any other means suggested. verse section of 
The type of case to which reference = upper molar at about 
; ; level of floor of pulp 
is made will be seen by a glance at hs her 
the accompanying diagram (Fig. 
93). From this it will be observed that the roots, 
generally owing to caries or recession of the gum, 
have been all but divided, and in consequence, in 
the case of an upper molar —this will take the form 
of a deep V-shaped space between the buccal roots 
| and a less pronounced but well- 
. marked incurving between the pala- 
tal and disto-buccal root (Fig. 94). 
Obviously, here the difficulty is to 
Fic. 95.. Shows band get accurate adaptation of the band 
Paeerie. 93 with - 
proper flanging of Into the sharp angle between the 
edges. Thicknessof buccal roots; and the method 
gold much exag- whereby this may be best accom- 
gerated. . ¢ ) ; 
plished is by so fitting the band that 
the free ends, which should be tapered from the 
outer to the inner edge (Fig. 95), are directed into 
the buccal space, thus forming almost a knife edge, 
and then soldered. This permits of the band grasping 
the tooth more accurately and firmly. In the case 
of the lower molars where a like condition is met 
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with, the band may be made in two sections, one to 
fit each of the roots, and the free ends of these 
tapered from the outside toward the inner side 
almost to knife edge, and then soldered together 
(Fig. 96). This gives even a stronger grip in the 
lower than in the upper molar, and is nearly equal 
to two separate bands when joined together. 
As the palatine root is by far the 
| strongest, it should be utilised for 
reception of the post; and as a fairly 
long one is usually obtained, it is 
Fic. 96. Band for ‘ 
lower molarinwhich generally. all that is necessary ae 
the gum is much ree however, owing to some abnor- 
ceded, exposing mality, such as curvature of the 
space between roots. 
root, or from any other cause, only 
a short post can be obtained, then a supplementary 
post may be introduced into one of the buccal roots, 
preferably the anterior one. Should there be any 
doubt regarding the sufficiency of the anchorage, 
this may be increased by shaping 
the walls of the pulp chamber and 
burnishing a pure gold cap to fit it. 
If the cap is frequently annealed, 
accurate adaptation to the pulp Fic, o7, Usrnanta 
cavity may be had with little diffl- with pure gold cap 
culty. Should the gold be perforated burnished or swaged 
A iy : into pulp chamber. 
or torn, an additional piece of pure : 
gold may be placed over the damaged surface and 
burnished to place (Fig. 97), or a lac impression of 
the surface of the root may be taken while the band is 
in position. Remove the impression, and band which 
should be replaced in the impression. A pure gold 
cap may then be swaged to fit it by means of S. 5S. 
White’s or Ash’s “‘crown-swaging device’? — which 
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consists of a cylinder plunger and a soft rubber pad. 
Another method is to chill the impression thoroughly 
and slightly oil its surface. Take a piece of softened 
lac about the size of a hazel-nut, and place it on a 
piece of lead. Press the impression into this, then 
thoroughly chill with cold water, when they can be 
easily separated. ‘The lac die and counter die thus 
formed will, if kept chilled, prove strong enough for 
the purpose of burnishing and swaging the pure gold 
cap to an accurate fit, and in the process of bur- 
nishing the pure gold cap may require to be an- 
nealed several times. As an alternative to a lac 
model, the impression may be cast in quick-setting 
plaster, and the model hardened. There are other 
methods, however, which may be employed. Pro- 
ceed then to unite the cap to the band in the usual 
way. Next place the cap and band on the root 
and burnish once more, adjust the post or posts as 
described in the case of the first bicuspids and pro- 
ceed to solder these together. It will be observed 
that owing to the position and angle of the post, 
where only one is used, the part which projects 
above the cap will not be in the centre, and this 
will apply also when more than.one post is used. 
The method, however, whereby the central post 
which is to carry the crown is to be attached to the 
cap, will be dealt with later. 

The lower central incisors. The manner of band- 
ing these is similar to that of the upper incisors; 
the exception to be noted with regard to the treat- 
ment of these roots is to guard against excessive 
reaming-out of their canals and thus avoid the risk 
of perforation. For this purpose the small special 
size of Peeso reamer previously spoken of is useful; 
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or the No. 12 right-angle Beutelrock’s drill may be 
employed, and with a slow rotary motion in the 
direction in which the reamer is revolving, combined 
with an up-and-down motion, the canal may be 
safely enlarged to admit a suitable post. _ 

The lower canines and bicuspids call for no special 
mention, as they may be treated precisely in the 
same way as the other single-rooted teeth. 

Lower Molars. The lower molars present the 
difficulties associated with a multi-rooted tooth, in 
which, generally speaking, only one canal is suitable 
for anchorage. Fortunately, the posterior one gen- 
erally admits of a fair-sized post, and when from any 
causes such as those mentioned in connection with 
upper molars the canal cannot be reamed out to 
receive a fairly long post, one of the canals in the 
anterior root can usually be counted upon to afford 
the necessary supplemental anchorage. If doubt 
should exist regarding the efficiency of the roots for 
this purpose, the pulp chamber may be so shaped 
as to afford additional anchorage, as already de- 
scribed. Here again, as in the case of the upper 
molars, the post does not project in a central posi- 
tion and while in certain cases it can be bent to a 
suitable angle for the purpose of carrying the crown, 
a separate post has usually to be added. 


The Fitting of Bands for All-gold Crowns. 


The all-gold or shell crown need only be referred 
to briefly, because the description already given 
regarding the making of banas and caps for tube 
crowns is applicable to the all-gold crown, with some 
slight modifications with regard to detail. The band 
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instead of being a narrow one must be of sufficient 
breadth to come almost in contact with the teeth 
in the opposite jaw when in occlusion. After the 
band has been fitted to conform accurately to the 
circumference of the tooth, the free end, which is 
to carry the gold cusps, can be contoured, or given 
such shape as may be necessary, without risk of 
altering the fit of the cervical portion, in the follow- 
ing manner:— Soften a piece of 
dental lac and press the fitted cer- 
vical end of the band into it, then 
thoroughly chill the lac and with 
pliers give such contour to the 
band as is required to conform it 
to the shape best suited to fill the 
‘space, which is usually that of the 
natural crown it is to replace. ae ay cy aatg 
ube. Silk through 
Tube Posts instead of Solid Posts, tube to keep lumen 
When circumstances call for the ap- a bie 
plication of a tube post instead of 
a solid one, the method whereby it is scented to 
the cap ie but slightly from that followed with 
regard to the latter, and consists merely in filling 
the lumen of the tube with some material which will 
prevent the solder from reaching its interior. This 
may be done satisfactorily by pulling through the 
tube a few strands of silk or cotton, or a spill of soft 
wood dipped first in rouge or whiting (Fig. 98). 
This should be done after the cap and post have been 
adjusted in the mouth and before the impression has 
been taken. With regard to any bending of the 
tube post which may be necessary in the process of 
adjustment, it is safer to fill the tube with some 
strands of thin copper or iron wire; thin binding 
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wire does well to fill the tube before bending it, as 
otherwise a “kink” may be formed in the tube 
post. After bending, the copper wire can easily 
be withdrawn. 


Taking the Impression, Bite, etc. 


There are various methods whereby an accurate 
impression may be obtained, and the selection of the 
most suitable one will depend upon the nature of 
the case. Generally speaking, plaster will yield the 
best results, and it is indispensable in certain cases. 
At the same time dental lac or modelling compound 
fulfils all necessary requirements in most cases, and 
saves time. While a model is nearly always essen- 
tial, a bite ‘in many cases may be dispensed with, 
particularly in the case of the front teeth. Where, 
however, a bite is employed, as it usually should be 
where the grinding teeth are concerned, the model 
need only be cast with a heel and not on a bite-frame. 
It is advisable to do the final shaping of the crown 
with regard to all its surfaces including the occlusal 
before finally fixing the crown on the root. Where 
plaster is used for taking the impression a tray may 
be employed in the usual way, or a quantity of 
plaster may be placed on a piece of thin paper 
and the mass carried to place and held by the 
fingers until the plaster sets. In order to remove 
the impression with the least amount of damage 
when there are undercuts, it should be deliberately 
broken by pulling the impression apart, when it 
will usually break in two or three pieces. The 
cap and post may come away in one of these, but 
- should it fail to do so it can easily be replaced in 
the impression. If, however, there be any difficulty, 
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it can be removed by firmly grasping the end of the 
post with a pair of pliers, and applying a firm and 
steady force; without such precaution it may come 
away with a jerk and coming in contact with the 
adjacent teeth become damaged. When dental lac 
or modelling compound is used for taking a small 
impression and bite at the same time, the follow- 
ing method will be found to answer well: aa aera 
piece of either of these materials of suitable size, 
and after softening it press it into the space and 
around the adjoining teeth, when the patient should 
be instructed to close the jaw firmly until the teeth 
meet, and while the impression material is held 
against the buccal or labial surface the tongue 
should be pressed against the mass in the mouth. 
Before attempting to remove the impression and 
bite thus obtained, it should be thoroughly. chilled 
with cold water, either by syringing or by means of 
a small sponge, and while this is being done the saliva 
ejector should be used, so that the water may be 
drawn off as quickly as it is applied. The most 
suitable plan to be adopted, however, will depend 
upon the nature of the case. For instance, if the 
case is at all extensive, involving say the six upper 
front roots, it is better to take an impression which 
will include all of them, as well as two or more teeth 
on each side, and at the same time a separate im- 
pression of the lower jaw, as these when mounted 
together on a suitable articulator give better results. 
Before proceeding to cast the model a thin layer of 
wax should be run around the inside of the bands to 
facilitate their subsequent removal from the model. 

Having obtained the model and bite, the next 
step is to thicken up the cap (when it is made of pure 
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gold) with 20-carat solder. In order to do this the 
cap and post should be carefully removed from the 
model. To enable this to be done without danger of 
altering the relation between the cap and the post, 
the model should be hollowed out from its under 
surface in a line with the post or posts of the tooth 
or teeth to be crowned, until the end of the post is 
exposed. The cap and band should 
then be heated to soften the wax, 
and then by means of a blunt 
instrument be pushed upward, 
bringing the cap with it, and so re- 
moved without risk of the danger 
mentioned. The cap and_ post 
should now be invested with the 


Fic. 99. Cap and post 


invested for soldering. F F 
smallest possible amount of invest- 


ment which will enable the parts to be held together 
during the thickening-up process (Fig. 99.) 
The thickening of the cap by means of solder may 


be quickly and satisfactorily carried 
out as follows: — Borax the surface 
of the cap and place on it three or 
four pieces of solder large enough to 
_ lie flat without overhanging. Heat 
up carefully in the usual way, so as 
to prevent the solder from jumping. 
After the borax has become fused, Ft. 100, Post to carry 
: : crown re-adjusted. 
use the blowpipe with a large soft 
flame to heat the piece up, and flow the solder 
over the surface. When the soldering has been 
completed the piece may be plunged into cold 
water and the investment washed off. Next it 
should be boiled off in pickle to remove the borax. 
The cap should now be trimmed up with a fine file 


Mo lINGH THE CAP CAND “POST 121 


or stone in the engine, care being taken to remove 
any superfluous solder which may have run up the 
post, and which would prevent the tooth from 
getting home without an undue amount of counter- 
sinking of the tube at the base of the crown —a 
matter of importance, especially where the crown is a 
fairly shallow one, as it is advisable not to weaken 
the porcelain more than is necessary. 

If the tooth to be crowned is an incisor,. the one 
post may do for anchorage in the root as well as for 


Fic. 101. Cap and post invested for soldering. 


supporting the tooth, and if its position has not been 
accurately adjusted before the impression has been 
taken, this may now be done by means of the post- 
bender or a pair of pliers, the operator taking care to 
grasp the post close to the cap and to observe that 
the position of the cap is not altered. Such bend- 
ing is almost invariably toward the lingual surface, 
and when considerable it results in unduly weakening 
the porcelain there, even if the post is brought to 
just behind the incisive edge of the tooth. A plan, 
however, whereby the maximum strength of porce- 
lain may be obtained is to cut the post off close to 
the cap and readjust it more toward the labial sur- 
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face (Fig. 100). If, on the other hand, the tooth 
is a bicuspid, it is to be dealt with as already 
described, care being taken to have the post when 
possible in the centre of the cap. In the case of a 
molar, however, the procedure is as follows: — Drill 
a hole through the thickened cap and insert the end 
of the post into it. In order to keep the post in 
position, fix with sticky-wax, and as it is necessary 
during the process of soldering that the post be held 
securely, do this by investing as shown in Fig. Jot, 
where it will be seen that a small arch of the invest- 
ment material is employed, and this is formed by 
using a small roll of paper, which should be with- 
drawn after the investment has set. This may be 
thought to require a good deal of time, but experience 
has shown that only four minutes is necessary for 
the investing and for the investment to harden, while 
two minutes is sufficient for heating up and solder- 
ing. After the soldering is completed, the excess 
of solder is to be trimmed off and the tooth fitted 
in the manner to be described. 


CHAPTER VIII 


GRINDING MATERIALS AND APPLIANCES 


EFORE proceeding to consider the grinding 
wheels which are best suited for our needs, 
| attention must be drawn to the fact that 
grinding wheels and their use has apparently at- 
tracted less attention on the part of our profession 
than any of the materials or processes with which 
we are familiar. This is all the more surprising 
when one considers the importance of the subject, 
and the continual use which we make of grinding 
wheels, discs, and points, in and out of the mouth. 
In the hope of arousing greater interest in this sub- 
ject, and in order that a broader view of it may be 
taken in future, it is proposed to extend the matter 
beyond the confines of our special work. Had the 
enthusiasm of our profession been stimulated in this, 
as it has so often been in many matters of much less 
importance, the results would doubtless have long 
ago been apparent in better grinding wheels, and 
consequently of greater efficiency and economy. 
That the various makes of grinding wheels for 
dental purposes fall below the standard which we 
look for is a matter of common knowledge and com- 
ment, but all of the causes which have led to this 
are not quite apparent. Lack of sufficient interest 
on our part does not altogether free the manufac- 
turers and dealers from blame, but at the same time 


our indifference has probably resulted in the manu- 
T22 
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facturers and dealers misunderstanding our needs, 
and probably this is due at least in part to an unfor- 
tunate habit we have of speaking of wheels and other 
appliances as “no good” without informing the 
unfortunate makers why we think so. Whatever 
the causes may be, and some of these will be dealt 
with presently, our requirements are not met in the 
same complete way as are those of large users whose 
business calls for extreme accuracy in many of its 
branches, nor is this necessary. It will doubtless 
surprise many to know that grinding has now 
reached such a state of perfection, particularly 
within the last two or three years, that it has worked 
quite a revolution in engineering’ and other trades, 
where specialisation has become a dominant feature, 
and threatens soon to extinguish the art of fine 
turning. As illustrating the degree of accuracy now 
reached, it may be mentioned that a grinding wheel 
of a hundredweight or more may be depended upon 
to grind to soon of an inch, and at a surface speed 
of Gooo feet per minute. Such extreme accuracy is 
only possible, of course, when the wheel and machine 
are exactly suited to the work, and where the very 
heavy wheel head is rigidly supported from the 
floor in order to eliminate vibration. The special- 
isation spoken of has resulted in additions to the 
list of artificial abrasive materials, of which the 
well-known carborundum was the earliest, also to 
a great improvement in wheel making, particular 
attention being given to the grades and grits which 
are best suited to meet the growing requirements 
and rapid increase in the use of wheels for many 
purposes. Until quite recently grinding wheels were 


1 See “Engineering,” January 29th, 1915. 
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used for a few metals only; now they are used to 
grind practically all metals, and are employed in 
grinding such materials as stone, marble, wood, bone, 
pearl, rubber, horn, bronze, etc. The selection of 
those wheels which are best suited to our purpose is 
a matter of the greatest importance. It will doubt- 
less be urged, and with good reason, that while it is 
easy to criticise adversely the grinding wheels which 
meet nearly all our needs, it is only fair to the makers 
to state on what grounds the criticism of alleged 
deficiencies is based, and also to advance reasons 
in support of the belief that they could supply us 
with better wheels for use with the grinding lathe 
and engine than they do at present. Provided 
sufficiently good reasons are given, It appears not 
unfair to call upon the makers to provide us with 
wheels which will be free from the defects which 
might now be pointed out. 

Abrasives may be divided into two groups — 
natural and artificial. To the former belong corun- 
dum, emery, and certain other natural abrasives 
less frequently used. Corundum and emery both 
consist of crystallized alumina (AI,O;) the oxide of 
the metal aluminium, along with varying proportions 
of lime, magnesia, oxide of iron and silica, which act 
as impurities, and the amount of the impurities in 
emery is greater than in corundum. As the relative 
efficiency is determined by the amount of crystalline 
aluminium oxide present, corundum is superior to 
emery, and the artificial abrasives are superior to 
both, but corundum and emery are tougher. The 
hardness of pure transparent corundum crystals is 
generally given as about 9, the diamond being 
reckoned as 10 on Moh’s scale. There are, however, 
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differences in hardness between specimens from dif- 
ferent localities. The amount of crystalline alu- 
minium oxide in emery varies from 45 to 55 per cent 
in the best Naxos or Greek emery from the Island of 
Naxos. The purest corundum, which is mined in 
Eastern Ontario, Canada, sometimes contains over 
go per cent of crystalline alumina, and is the hardest 
natural abrasive. Neither emery nor corundum 
possess the qualities of sharpness or hardness, nor 
are they capable of being tempered in the same way 
as the artificial abrasives. The latter are most fre- 
quently used, are obtained by electric fusion at a 
very high temperature, and are purer than the 
natural abrasives. They may be divided into two 
groups, namely, the Carbide of Silicon (SiC) and the 
Oxide of Alumina, (Al.0O;). To the former belong 
carborundum, crystolon, and carbosolite; to the 
latter alundum, aloxite, boro-carbone, carsilite, corin- 
dine, electro-rubies, and several like products. The 
principal materials used in the production of the 
carbide of silicon group are sand, coke, and saw- 
dust, while the principal material used in the alun- 
dum group is bauxite, the purest form of aluminium 
oxide found in nature. 

Carborundum. This is the trade name given to 
one of the pure forms of carbide of silicon (SiC), 
and its specific gravity is 3-17 to 3-21, whilst that of 
emery is 4. The principal materials used in the 
production of carborundum are coke, which supplies 
the carbon, and sand, which supplies the silicon. 
According to information furnished by the Carborun- 
dum Company “the raw material is placed in an 
electric furnace, and the current turned on. The 
furnaces used carry a current of 2000 electrical horse- 
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power each, and the furnace run is 36 hours. The 
total energy used in a single run of a Carborundum 
furnace is, therefore, 72,000 horse-power.”’ 

“The electrical current which is brought to the 
furnace by means of large copper bars, is obliged to 
pass through the furnace along a path of high resist- 
ance. he resistance thus interposed results in 
the generation of enormous quantities of heat, the 
temperature of the resistance path and the sur- 
rounding mass of coke and sand being raised to a 
point which is between 7000 and 7500 degrees 
Fahrenheit.’ Being the first of the artificial abra- 
sives put upon the market, carborundum is probably 
for that reason the most widely known. Its manu- 
facture was begun in 1891, and during the first year 
or more it was produced in such small quantity 
that it sold at tenpence per carat. In addition to 
possessing the properties of extreme hardness, sharp- 
ness and high-cutting quality, it is a non-conductor 
of electricity, has a low degree of expansion, high 
melting point, and high thermal conductivity. It 
is in consequence largely employed in refractory 
work for lining oil furnaces, welding furnaces, pot- 
ters’ kilns for various casting processes, and in many 
other ways. 

Crystolon. Another form of carbide of silicon is a 
comparatively recent product turned out by the 
Norton Company, and is said to be most suitable 
for grinding and polishing materials of low tensile 
strength, such as porcelain, glass, marble, granite, 
etc., hence its probable superiority for our purpose. 
According to information furnished by the Norton 
Company, “Crystolon is carbide of silicon (SiC) in 
crystalline formation. It is an electric furnace prod- 
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uct made from coke, sand, sawdust and salt. These 
materials are carefully and accurately mixed, and 
heated in furnaces to a temperature of between 1820 
and 2250 degrees Centigrade. Each charge in the 
electric furnace consumes about 1000 H. P. When 
sand and coke are mixed together with the proper 
proportions, and heated to a sufficient temperature, 
they combine to form carbide of silicon. The qual- 
ity of carbide of silicon depends largely on the mate- 
rials used, the skill with which the furnaces are set 
up, the skill used in making the mixture, and in the 
operation of the electric furnace.”’ 

Alundum, aloxite, borocarbone, and other arti- 
ficial abrasives belonging to the aluminium group are 
all pure forms of Al.O;, and differ from one another 
only in name and in differences in treatment during 
the manufacturing process. They are mostly formed 
from a mixture of bauxite and coke, the latter pro- 
portioned to reduce the oxides of silicon and iron, and 
to leave the nearly pure oxide of alumina crystals. 

Bauxite is the purest form of aluminium oxide 
found in nature, and occurs as a soft clay-like sub- 
stance, and is similar to the ruby and sapphire in 
chemical composition. It was originally discovered 
in France, in the Southern parts of which are found 
the richest and best deposits in the world. It is also 
found in the Southern parts of the United States. 
The ore, after it is mined, is washed to free it from 
impurities, such as sand. It is then dried and for- 
warded to the works, where it is calcined in a rotary 
furnace or kiln, in order to drive off the water which 
is chemically combined with it, and after proper mix- 
ture is conveyed to the electric furnace and fused. 
Until the invention of-the special form of electric arc 
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furnace, this was considered infusible. Fusion which 
takes place at about 3800 Fahrenheit, or 2100 Cen- 
tigrade, leaves its chemical composition unchanged, 
but completely transforms its physical character into 
a crystalline mass, which, after cooling, is ready to 
be crushed into various sizes of grains. It is spe- 
cially adapted for cutting materials of high tensile 
strength, such as the various steels. 

From the statements made by the manufacturers 
of these artificial abrasives, and by experience gained 
in their use, it is apparent that the carbide of silicon 
group, represented chiefly by carborundum and 
crystolon (SiC), are superior to the oxide of alumina 
group (AI.,O;), represented chiefly by alundum and 
aloxite for cutting materials of low tensile strength, 
such as cast iron, granite, marble, etc. The hard- 
ness of these abrasive materials averages about 9-5. 

The treatment of these various abrasive bodies 
after fusion is similar. The crystalline mass is 
broken up, crushed, and then graded into various 
sizes, about forty being marketed. These. range 
from 10 to the finest possible dust or flours, and the 
following sizes of grits, or, as they are often spoken 
of by some makers, grains, are listed by some of 
the best-known makers: — I0, 12, 14, 16, 20, 24, 30, 
36, 45, 60, 70, 80, 90, 120, 150, 180, 200, F, FF, FFF, 
PREP, XF, 65F,,and 65C. These last seven are 
known as flours, and are mostly used for hones or 
sharpening stones, and for rubbing or polishing. 

Grit. The suitability of wheels for special pur- 
poses mainly depends upon two essential factors, 
grit and grade, and these terms are well worth 
understanding. Grit, or as it is sometimes called 
“grain,” is the term employed in reference to the 
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individual particles or grains of these abrasives. 
Thus, by No. 20 grit is meant a size that will pass 
through a grading sieve having 20 meshes to the 
linear inch, but which would not pass through a 
mesh of 30 or 40 to the inch. The term, therefore, 
denotes the fineness of the wheel. The greatest 
importance is usually attached to the matter of 
hardness in abrasives, and this has been made the 
most of by makers of grinding wheels. While hard- 
ness is essential, its importance has been overdone, 
in consequence less attention has been directed to 
the matter of “temper”’ which has been given a less 
prominent part than its importance warrants. Tem- 
per means the strength of grit, and the character of 
its fracture or wear under grinding pressure. The 
grit should be hard enough to stand until its cutting 
point becomes dulled, and when it breaks it should 
break with a sharp fracture and present a new clean 
cutting edge. The character of the fracture depends 
upon the physical formation of the grain. The high- 
est degree of efficiency cannot be obtained by devel- 
oping hardness or temper alone, but only by the 
proper combination of both. During the process of 
manufacture varying degrees of hardness, sharpness, 
and toughness of grain may be obtained by con- 
trolling the rate of cooling. Therefore wheels may 
be made of grains tempered to suit different classes 
of grinding. 

The term grade refers to the degree of hardness of 
a wheel or resistance of its cutting particles under 
grinding pressure. When the cutting particles are 
easily broken away from the bond, the wheel is said 
to be soft. Such a wheel cuts rapidly, but wears 
away fast. A wheel which retains its particles 
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longer is called hard, and when too hard it heats the 
work, glazes, and will not cut. These distinguish- 
ing characteristics of grade and grit, combined with 
the property of tempering already spoken of, permit 
of variations in wheel-making to suit every class of 
grinding, and that the matter of grade is of great 
importance in connection with grinding wheels for 
trade purposes is shewn by the fact that wheels 
made with vitrified or silicate bond are listed in 
some wheel catalogues in at least two dozen grades 
or degrees of hardness which are usually indicated 
by a letter of the alphabet. Some makers begin their 
series from “‘C”’ very hard, to “Z”’ very soft, while 
others reverse this order and begin “H” very soft, 
to “Z” very hard. Whichever plan of lettering is 
adopted the standard of hardness to which it refers 
is purely an arbitrary one, and, of course, only known 
tothe makers. This it will be seen later adds greatly 
to the difficulty in making practical suggestions 
with regard to a series of wheels better suited to our 
needs. 

The plan usually followed in connection with a 
“Grade Scale” is to divide it thus, into “Very 
hard,” “Hard,” ‘ Medium Hard,” “Medium,” “ Me- 
Pimesott, Soft,” “Very soft,’ and “Very very 
soft.” “Medium hard” and “Medium soft” alone 
account for ten grades. It is apparent, therefore, 
that the makers are alive to the requirements of 
the various trades, and are ready to meet the rapidly 
increasing demands for wheels for all ordinary pur- 
poses. This they can readily do by their ability to 
vary the grit and temper of the abrasives employed, 
as well as the nature and composition of the bond. 
It is mainly in this latter respect, as previously men- 
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tioned, that dental. wheels fail to meet our needs. 
The wheels with which we are supplied are usually 
listed by the dealers as coarse, medium, and fine, 
or as follows: — (A) Extra extra coarse; (B) Ex- 
tra coarse; (C) Coarse; (D) Medium; (F) Fine. 
Sometimes the grit number is added, but very 
rarely; thus, (A) Extra extra coarse equals 80, and 
so on through the grades to (F) Fine equals 220. 
No reference is made to the all-important matter of 
grade, nor is the nature of the bond given except 
where vulcanite is used, and it is unfortunate that 
the system adopted for wheels for trade purposes 
has not been followed in the case of dental ones. At 
present some kind of system is followed, and the 
letters, A, B, C, D, and F, are supposed to stand 
for both grade and grit — “that is, a wheel in A 
Grade will be, generally speaking, both coarser and 
softer than a wheel in F — in short, usually the finer 
the grit the harder the wheel.” + No more definite 
information appears to be available, and while we 
have hitherto failed to make our requirements 
known, we have reason to feel dissatisfied that our 
attention has not hitherto been drawn to the out- 
standing importance of grade as well as grit. There- 
fore, as matters stand at present with us, the 
selection of a wheel to match one which has been 
found specially suited to a particular class of work 
becomes a matter of mere guess-work, and has 
usually, indeed one might say always, to be decided 
upon the mere surface appearance of the wheel. 
Men of experience usually find little difficulty in 
arriving at a close approximation to it as far as grit 
is concerned, but in the matter of grade it is entirely 


1 Quotation from a letter from a firm of wheel manufacturers. 
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different, and one is generally compelled to rely upon 
the similarity in colour only, a most uncertain and 
unreliable guide. At the same time, an important 
advance would be made if the suggestions spoken of 
were followed out, and grinding wheels for dental 
purposes were standardized in the same systematic 
manner as they are for commercial purposes. 

Grinding Wheel Bonds. The term “bond” is used 
to describe the material which is used to hold the 
grains of abrasive material together. Three of the 
principal bonds in the order of their importance for 
ordinary trade purposes are: — vitrified, silicate, and 
elastic; and it is to be noted that the grade or de- 
gree of hardness of a wheel depends largely on the 
formula of binding material used, and on its treat- 
ment. 

Most of the well-known makers of wheels draw 
special attention to.the vitrified and silicate bonds, 
particularly the former, for which they claim superi- 
ority over other forms of bond for nearly all purposes, 
and one of the special claims made in their favour is 
that these bonds are themselves fairly good abra- 
sives. Possibly these claims are well-founded when 
the matter is looked at from the point of view of 
all-round usefulness, and simplicity of manufacture; 
but they do not hold good in the case of wheels for 
grinding porcelain, or similar materials. For these 
a vitrified or silicate bond is far inferior to a suitable 
elastic one, in every respect, and the contrast is 
most marked in the absence of any tendency to 
chipping or fracture of fine edges in the case of elastic 
bonds which possess other outstanding advantages 
to be dealt with later. 

The carbide of silicon compounds, such as car- 
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borundum and crystolon, are not made in silicate 
bonds, as the grains will not bind satisfactorily with 
silicates, and these materials are only suited for use 
with vitrified and elastic bonds, whereas alundum, 
aloxite and similar oxides of alumina can be made 
in all classes of bond. The exact composition and 
the proportion of the various ingredients used in 
connection with these bonds are jealously guarded 
trade secrets, and can only be described in a general 
way. | 

The Vitrified Process. As vitrified wheels are far 
more extensively used than either silicate or elastic 
bond wheels, a short description of some of the 
principal points in connection with the manufacture 
of an alundum wheel will serve to convey a general 
idea of the process of wheel making. ‘The bond of 
these wheels is composed of felspar, which is a double 
silicate of aluminium and potassium, and is repre- 
sented by the formula Al,O;, K.0, 6 SiO., along 
with kaolin, and probably other materials. In fact, 
the composition of the bond is very similar to that of 
common porcelain. The kaolin, which is the prin- 
cipal element in strengthening the bond, is rendered 
fusible by the addition of the felspar. Variations 
in the amount and composition of the bond are 
mainly relied upon to produce the desired grade. 
The abrasive grains along with the required amount 
of bond are mixed together in the dry or powdery 
state, and when the charge is thoroughly mixed, 
water is added, the quantity being carefully gauged 
as the properties of the wheel can be materially 
altered by adding too much or too little. The mix- 
ture, usually of the consistency of thickish paint, is 
poured into suitable moulds, which are then slowly 
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air-dried to prevent the formation of cracks, and 
are further dried in heated rooms preparatory to 
being turned to shape and fired in the kiln. A 
modification of the foregoing process is employed 
where very hard close-bodied vitrified wheels are 
desired. The rough-moulded wheels are turned and 
trued to the required size, allowance being made for 
shrinkage in firing. 

The firing is a very important part of the process, 
as the temperature must be evenly distributed over 
the whole kiln, and controlled for a long period. 
The kiln is similar to that used for firing porcelain or 
pottery ware, and the wheels undergo almost pre- 
cisely the same treatment, being protected from the 
direct action of the flames and gases by packing 
them in seggers. The firing process lasts from three 
to five days, and the cooling process for a week or 
longer, the object of slow cooling being to obtain the 
benefit of the maximum amount of toughness which 
can only be got in this way. This point is well 
worth noting in connection with firing porcelain 
teeth, which in these days suffer by comparison with 
those of former times, for the reason that slow cooling 
now receives far less attention than formerly. After 
the wheels have been fired and cooled, they are 
trued in a lathe, the sides being first done, and after- 
wards the periphery, and for this purpose a revolving 
type of disc truing tool is used. This is held in a 
suitable rest, and is fed in against the wheel. For 
the smaller size of wheels a diamond truer is used. 
The wheels are next bushed to the bore required, and 
are then tested for balance, and lastly they undergo 
the all-important speed test, every precaution being 
taken to ensure that they are perfectly safe to oper- 
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ate with. The speed for this test is at least 60 
per cent faster than the usual speed, but this latter 
test is only applied to wheels over five inches in 
diameter. 

The Silicate Bond. This is obtained by employing 
a silicate of soda or water-glass mixed with the 
abrasive grains, and sometimes other materials, the 
plastic mass being tamped into suitable iron moulds, 
and afterwards baked in a similar manner to the 
vitrified wheels, but at a much lower temperature. 
Soluble glass is formed by fusing silicate, flint, or 
sand, with an excess of alkali, soda or potash. The 
glass thus formed is slowly soluble in cold water, but 
readily soluble in hot water if powdered. The larger 
the quantity of alkali the more soluble it is. These 
wheels are said to be less free cutting in the harder 
grades than are vitrified wheels of the same grade. 
The silicate bond is a closer bond than the vitrified 
one, and so these wheels are 20 per cent heavier, in 
fact about the same weight as emery wheels. On 
account of the comparatively low degree of heat 
required, these wheels can be made with a wire web. 
All wheels above 30 inches in diameter are made by 
this process, and they can be much more quickly 
made than by the vitrified process. Both these 
bonds are so hard that they are abrasives, and 
assist slightly in cutting. They are unaffected by 
acids, heat, or cold. | 3 

The Shellac or Elastic Bond. ‘This is composed 
principally of shellac, but these elastic wheels are 
also bonded by various gums, resins, rubber, and 
linseed oil. These permit of a great variety of 
grades being obtained. The special advantage 
derived from the use of these bases is diminished 
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danger of breakage from shock or irregular pressure. 
In consequence, wheels made by this process possess 
a high degree of safety, and may be made very thin, 
and while it might not appear so, they are truer 
running under ordinary working conditions than 
wheels of other bonds. The bond is not harsh, but 
elastic and resilient, making the wheel eminently 
suitable for grinding porcelain edges, glass, or similar 
friable substances, in fact they have some valuable 
qualities which are not attainable in other wheels. 
They will resist a considerable amount of side 
pressure, and will easily withstand an amount 
of centrifugal strain that would burst ordinary 
wheels. | 

Superior though the now almost obsolete shellac 
base wheel was to the vitrified one, as far as bond was 
concerned, it is possible to improve greatly on the 
original pure shellac base by the addition of other 
resins, oils, etc., and so a nearly unlimited number of 
bonds may be had which are specially adapted for 
use in grinding materials of low tensile strength. 
Elastic bond wheels are made as fine as sz of an. 
inch in thickness up to 4 inches in diameter, 7s of 
an inch up to 8 inches in diameter, and 4 of an inch 
up to 12 inches in diameter. They are specially 
adapted for grinding between the teeth of gears, for 
grinding chilled steel rolls where a high finish is 
required, and for putting a fine surface on marble. 
Some of the principal makers of wheels supply about 
_ a dozen grades of shellac base in 25 grits. 

Other forms of elastic bond are frequently used, 
and for our special purposes vulcanite is now the 
most common. Familiar examples are the well- 
known S. S. W. Vulcarbo discs and points, and Leam- 
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ing’s Vulcan wheels, discs and points. With regard 
to elastic or shellac wheels, they are made in moulds, 
and are formed under heavy pressure, after which 
they are baked in specially constructed ovens in a 
similar manner to silicate wheels, but at a low temper- 
ature, and, as already said, these wheels are specially 
suited, owing to their elasticity and resilience, to 
work requiring a fine finish. 

General remarks. There are some points well 
worth mentioning in connection with grinding wheels 
and their use, and while these will have special 
reference to our work, they will also include some 
observations which are applicable to grinding prac- 
tice in general. The complaints one so frequently 
hears made about grinding wheels having “soft 
spots,’ are due to wheels running out of truth, or 
out of balance. Vibration, due to lack of steadiness 
either of the grinding machine or of the work, or 
of both, is by far the most common cause, particu- 
larly in dental work, and some of the reasons for 
this are obvious. The principal one is that it 1s 
impossible to hold a porcelain tooth or like object 
steadily against a rapidly revolving surface, as oscil- 
latory movements are set up owing to the resilience 
of the fingers, and so irregular pressure is brought 
to bear on the wheel, with the result that uneven 
wear is set up, which being rapidly cumulative in 
its effects, causes the wheel to run far more quickly 
out of truth, than where a rigid mechanical rest is 
employed. In order to find out if a wheel has “soft 
spots” it should be marked where the “soft spot” 1s 
supposed to be. The wheel should then be trued 
and used to grind with once more, when it will 
usually be found that the “soft spot” has moved to 
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another point on the wheel, showing that it is out of 
balance. In the case of wheels and points used for 
the dental engine, the extra vibration resulting from 
the lack of weight in the body of the handpiece, is 
added to the cause already spoken of, and also makes 
the wheel wear faster. Grinding wheels generally 
appear to become softer, and wear away more 
rapidly as they become smaller, that is, they appear 
to become softer towards the centre. One reason 
for this is that the particles or grains of abrasive 
material have to do more work as the wheel becomes 
reduced in diameter, and so it naturally wears faster. 
In ordinary engineering, or similar practice, the rate 
of wear is made good by increasing the speed of the 
wheel as it wears down. This is done either by 
employing a coned pulley, or by transferring the 
wheel to another grinder in order to maintain as 
nearly as possible the same peripheral speed. 

Speed. The speed at which wheels are run in 
connection with various industrial operations varies 
greatly, and may be said to range between 4000 feet 
and 6000 feet per minute, although in some instances 
it is higher. For our purposes, however, such speeds 
are not called for, neither are our grinding lathes 
adapted to them, the variations provided being usu- 
ally in four stages, from about 1200 to 3500 revolu- 
tions per minute. In practice the lowest of these 
speeds, 1200 per minute, is sufficiently fast for 
grinding porcelain, although the high speeds may be 
useful for smoothing and polishing. The question 
of surface speed is one which seems hitherto to have 
escaped attention in connection with our work, al- 
though in ordinary grinding practice it is considered 
of the highest importance, and a few words of expla- 
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nation may prove useful. Surface speed means the 
distance travelled by a point on the surface of the 
wheel in a given time, and is usually described in 
numbers of feet per minute. Its importance in 
relation to rapid cutting will be obvious when it is 
remembered that a 4-inch wheel travels the distance 
of about 1200 feet per minute on the lowest speed, 
while on the highest speed it gives about 3500 feet 
per minute; so that disregarding the question of 
grit and grade, it will be obvious that the higher 
speed permits of more rapid cutting, but ordinarily 
for our purposes the rate of cutting should be made 
to depend more upon the grade and grit of the wheel 
used, rather than on increase in speed. A wheel,’ 
if run at excessive speed, will appear too hard, 
heat the work, glaze, and refuse to cut, while the 
same wheel if run at a very slow speed may appear 
too soft. Hard-cutting wheels should not be used 
because they last longer; a fast-cutting wheel is the 
most economical in the end, even if it does wear 
more rapidly, because the output of work determines 
economy. Avoid excessive pressure against a wheel, 
as this does not produce more rapid cutting but only 
friction, heat, and clogging of the wheel. Increase 
in the speed of a grinding wheel gives the effect of a 
harder wheel; decrease in the speed gives the effect 
of a softer wheel. If the surface to be ground is a 
_ broad one, a soft wheel should be used, but if the 
contact is merely a point one, then a harder wheel 
must be employed. An apparent anomaly exists 
with regard to the grade of wheels used for certain 
purposes. For instance soft wheels should be used 
on hard. material, such as hardened steel, while on 
softer materials such as wrought iron, mild steel, etc., 
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a harder grade should be employed. The explana- 
tion is that in grinding a hard material the grains 
dull more rapidly, in consequence a fresh cutting 
surface must be oftener presented. In other words, 
the grains must be removed as soon as they become 
dulled. In the case of a soft material, the cutting 
grains last longer, and so do not require such fre- 
quent renewal. A successful grinding wheel possesses 
a characteristic peculiar to itself, — that is the power 
of sharpening itself while at work, for the reason 
that the grains on the surface of the wheel as they 
become dulled, broken, and forced out under the 
stress of work, continually expose new cutting points. 
In consequence a wheel is most efficient when it is 
soft enough to cut freely, but does not wear too 
rapidly and yet is not hard enough to glaze. 

Truing wheels. Wheels should always be kept 
trued, and should be trued whenever they are out of 
truth. ‘The importance of this does not appear to be 
generally realised, but if speed and accuracy are 
to be obtained, it must be kept in view. A wheel 
that is out of truth does not cut on its entire periph- 
ery, and the defect may be so marked that a large 
percentage of its cutting power is lost. Work should 
never be begun with a new wheel until it is certain 
that it runs true. 

There is a number of appliances on the market 
suitable for truing and dressing wheels. Probably 
the most useful all-round truer is the diamond, and 
for industrial purposes the black carbon, Cape 
Ballas, and Bortz are best. Large wheels require 
large-sized diamonds for the reason that the exces- 
Sive vibration set up when a wheel is out of truth is 
so great that the stone is apt to be disturbed in its 
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setting. It is always more economical to true a 
wheel when it is slightly out of truth than to leave 
it until it is too bad for grinding, because by so 
doing there is less shock to the diamond. Better 
results are to be got when the truer is held rigidly 
in a rest before passing it across the surface of the 
wheel, but for truing small lathe wheels such as we 


Fic. 102. A, Black Diamond, Steel Holder and Wooden Handle. 8, Adjustable 


Tee-Rest. c, Attachment for use in conjunction with Tool a. 


use, a hand-truer, similar to that shown in Fig. 102 
is all that is necessary. In these truers the stone 1s 
first embedded in copper or soft brass, and the steel 
holder closed firmly over it. An abundant flow of 
water should be used to keep the diamond cool, and 
avoid disintegration, and great care should be ob- 
served not to grind away the metal surrounding the 
stone. Other forms of grinding-wheel dressers, such 
as “Desmons,” ‘“ Diamo-Carbo,”’ the “ Huntington” 
and the “Metcalfe” are excellent, but more par- 
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ticularly for the largest sizes of dental and other 
wheels. | 

Reverting once more to the question of the best 
wheels for dental purposes, it may be remarked at the 
outset that it is impossible to state with any degree 
of accuracy the various grades and grits of wheels 
which would be an improvement on those at present 
supplied by the leading makers, nor does it appear 
necessary that this need be attempted. Some of 
the reasons why it would be impossible to state 
precisely what would best meet our requirements 
have been already given, and many may think 
them sufficient, but in order to make them more 
convincing, attention is directed to the fact that it 
would involve specifying the most suitable grits 
and grades, as well as bonds. Obviously, it would 
be impossible to do this, even if one referred to the 
Catalogue of any single maker, because the grade 
(degree of hardness of bond) as already stated, is 
determined by an arbitrary standard fixed by the 
maker. 3 

The matter of grit (degree of coarseness of the 
individual grains) would appear to offer no difficulty 
because the size of the abrasive grains is a known 
quantity, and is determined by measurement, but 
even here we might be faced by another difficulty, 
because the makers state that the cutting properties 
of the grains, can be, and are, modified to suit dif- 
ferent materials, and the nature of such modification 
is not stated for any particular material. There is 
next the question of the bond or base used to bind 
the grains together. Here another difficulty is 
apparent, because its exact composition is a trade 
secret, but we know from makers’ catalogues that 
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the bond can be treated in a manner to yield 25 
or more grades or degrees of hardness, both in the 
vitrified and silicate bonds, while, in addition there 
are about a dozen elastic bonds. ‘These then, are 
some of the difficulties which preclude the possi- 
bility of arriving at a standard except with their 
co-operation. We know that wheel makers already 
have experience in making elastic bond wheels for 
various trade purposes and being thus provided it 
should not be difficult to induce them to supply our 
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needs once their attention has been directed to 
them. These would probably be met by provid- 
ing us with a standardized set of wheels in a few 
grades of grits. It is open, of course, to the makers 
to maintain that no better grinding wheels can be 
made than those we have at present, and that we 
would derive no benefit from standardization, or 
by the substitution of an elastic bond in place of 
a vitrified one. It is not proposed to enter into 
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an elaborate description of the tests which were. 
employed in order to arrive at the conclusions which 
will presently be stated. It was realised at the 
outset, however, that the only satisfactory way of 
obtaining a correct basis was to have the necessary 
tests carried out by men of sound and extensive 
practical experience. These the writer found in his 
partners and his mechanics. Other men, of equal 
experience, also assisted, but their help, while very 
_ valuable, was less constant. The tests made were 
very numerous, and extended over a long period, 
and they were carried out mainly on the lines of 
every-day practice. Many of the tests were made, 
_ compared, and checked together. 

The materials used for carrying out the tests 
consisted of an extensive collection of the dental 
wheels by the best known makers, also wheels selected 
from the ordinary wheel trade catalogues, and other 
special wheels. The abrasive materials of ‘which 
these were composed comprised carborundum, car- 
bosolite, crystolon, aloxite, and alundum. The car- 
bide of silicon group (SiC) represented mainly by 
carborundum, crystolon, etc., were proved to be 
superior to the oxide of alumina (AI,O;3) group 
represented chiefly by alundum and aloxite, and this 
was in accordance with the opinion expressed by 
the makers who favour the former group (carbide 
of silicon) for materials of low tensile strength such 
as glass, marble, pearl, porcelain, cast iron, chilled 
iron, and brass. The grit and grade of wheels tested 
other than the dental ones, for which there is no 
definite standard, were those listed in the trade 
catalogues as most suitable for cutting porcelain, 
glass, and like materials. ‘The materials upon which 
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the wheels were tested consisted of the plain and 
vulcanite teeth, of most of the best-known makers, 
also tube teeth old and modern, old time gum teeth 
and sections, porcelain tube rods, fused porcelain, in- 
lay porcelain, glass, and natural teeth. The various 
wheels were matched as nearly as their diverse stand- 
ards permitted, and as far as could be in accord- 
ance with the recommendations furnished by the 
various makers of those wheels which are best 
suited for grinding porcelain and like materials. 


Fic. 104. Diamond Truer with Attachment “C” used for engine wheels. 


Various wheels were also tested on metals for which 
they were listed as suitable. 

Special attention was given to the rate of cutting, 
the finish produced, the amount of wear in pro- 
portion to the work done, and to the results ob- 
tained in grinding thin frail edges. Other qualities 
were taken into account such as true running, 
amount of vibration and heating. These latter 
were particularly noted in connection with grind- 
ing teeth in the mouth in which these factors 
count for far more than they do outside the mouth. 
As a result of these tests and after fully considering 
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the manner in which our needs would best be 
met in the matter of grinding wheels, discs, points, 
etc., the following conclusions were arrived at; 
(1) That all wheels for dental purposes should have 
grade and grit either stamped on them, on the 
shank in the case of engine points, etc., or they should 
be vended in such a way that no doubt should exist 
with regard to their character, in short, that dental 
wheels, etc., should be listed and sold on the same 
plan as that followed in wheel trade catalogues; (2) 
That the elastic or shellac bond is a far better bond 
than the vitrified one and that wheels can be made 
in this bond as hard as, or harder than required 
for our purpose, capable of faster cutting, and with 
no tendency to chip fine glasslike edges, and much 
less tendency to heat; also having as good, possibly 
better, lasting qualities, much more pleasant to 
use with the lathe, and far less disagreeable to the 
patient when used in the mouth. 

There seems no room to doubt that a great mis- 
take was made in abandoning the shellac bond for 
the vitrified one, more especially when we know 
that the makers can modify the shellac bond by 
admixture of various other bodies so that they 
can produce wheels suited to grind most materials 
to the best advantage; and the fact that about 
12 grades (degrees of hardness of shellac bond) are 
listed, and the various uses for which they claim they 
are best suited, is evidence of this. The tests spoken 
of furnished abundant proof that a shellac bond 
(sometimes called ‘“‘elastic bond’’) wheel which 
most nearly approximates that of a similar vitrified 
one of like grit and grade, affords a wheel which is 
faster cutting, gives a better and finer finish, and is 
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truer running under similar conditions; and that this 
is most strongly marked when elastic base wheels 
are used for grinding certain materials in which the 
feed must be by hand, in natural as well as in 
porcelain teeth, etc. 


CHAPTER LX 
GRINDING MATERIALS AND APPLIANCES (continued) 


HE consideration which has so far been 
given to the subject of grinding wheels has 
been directed mainly to those for use with 

the grinding lathe, but the elastic base wheels are 
of even greater importance for use with the dental 
engine in the mouth, when they are used for grinding 
or polishing living teeth, or in connection with grind- 
ing fillings. This is due to diminished vibration, 
friction and heat, and so it follows naturally that the 
liability to cause pain is greatly lessened. It is un-- 
necessary to dwell at length upon these points, but it 
may be said that diminished vibration alone counts 
for a great deal, for the reason that to many patients 
vibration appears to be less easily borne than even 
a moderate amount of pain. As reduced friction 
means less heat and pain, the results obtained by 
the reduction of those undesirable accompaniments 
can hardly be over-estimated. That they can be 
obtained has been amply proved by practical experi- 
ence, and so the arguments which were employed 
with regard to the advantage to be derived from the 
adoption of a system of properly graded elastic base 
wheels for general dental purposes also apply when 
they are used in the mouth. | 

There are still other advantages which call for 
notice and which are apparent in connection with 
their use both in and out of the mouth. These are 
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most noticeable in regard to the employment of 
thin cup-shaped and other forms of discs and points 
which are capable of standing a far greater amount 
of side pressure than are vitrified ones of like kind. 
Moreover, they maintain a better edge, and are not 
nearly so liable to run out of truth when subjected 
to the shocks incident to our methods of using them, 
as already explained in speaking of the effects of 
oscillatory movements in connection with hand 
feed. Were further evidence necessary regarding the 
superiority of the elastic base for withstanding side 
pressure it could be found in the catalogues of the 
various wheel makers who draw particular attention 
to this feature of the elastic base. | 

There is also, of course, the question of economy 
which affords an additional and very practical argu- 
ment in favour of the elastic base, as those whose 
work has led them to rely on the use of thin discs 
have good cause to know how little any of the forms 
of vitrified discs are to be relied on, and how high 
the percentage of breakages is, also the small amount 
of wear which is to be got out of them for the other 
reasons given. 

Vulcanite Base Discs. In dealing with the subject 
of elastic base, the shellac process is the one which 
has been referred to, and it has been seen that in 
this process, while shellac is mainly used (sometimes 
entirely) other materials such as oils, resins, gums, 
etc., are frequently combined. with it, in order to 
obtain bonds suited to special needs. At the same 
time it must be borne in mind that vulcanite, cellu- 
loid, and other materials, are also used as bonds, 
either alone, or combined with other substances, to 
form a base for wheels, etc., for dental and other 
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purposes, and so we have the well-known vulcarbo 
wheel discs and points of various well-known makers 
such as the S. S. W. Co., the Carborundum Co., and 
Leamings. Unfortunately, they are usually made in 
one grit, or at most two. At the same time, they are 
invaluable for many purposes for which the vitrified 
ones are. entirely unsuited, and some of these thin 
forms of vulcarbo discs are even better than those 
of thin shellac bond. In consequence, they are to 
be looked upon as indispensable for some operations, 
and their place so far has not been efficiently filled 
by any other form of elastic base. Certain forms of 
natural stones have been and are sometimes used 
for the purpose of cutting and smoothing porcelain 
and producing a dull polish, but it is mainly in 
connection with smoothing and polishing that 
they are employed in our work. These comprise 
Arkansas, Hindostan, Water of. Ayr, and other 
special stones, but some of these will receive atten- 
tion later. 
Diamond Discs and Reamers. These possess 
advantages for certain operations and the discs are 
mainly useful for cutting thin grooves such as in 
porcelain inlays, or where an extremely thin cut 
requires to be made between teeth. They are made 
of copper or soft iron, the latter having less tendency 
to bur on the edge, charged with diamond powder, 
and must always be run wet and must not be pressed 
to the work but allowed to feed themselves, otherwise 
they chatter and jerk, and so become useless. Dia- 
mond reamers are useful for various purposes in 
connection with prosthetic and operative work and 
are used mainly for occasionally enlarging the tube 
of tube teeth or porcelain rods for the purpose of 
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permitting a heavier post or bar to be used where 
extra strength is required. Fig. 105 shows a set Gta 
four with extra long shanks which allow of their use 
for all purposes connected 
with tube work, and for 
other purposes. 


Brass, Copper and_ other 
Kinds of Metal Wheels 
and Discs used in con- 
nection with Grinding 
and Polishing — 


It will often be seen that 
| where the broken down 
particles ofa grinding 
| wheel and the débris from 
| the substance ground are 
permitted to accumulate, 
$$ — as for instance, where a 
Fic. 105. Special Diamond Reamers piece of sponge becomes 
suitable for Tube work. 

so charged, the wheel be- 
gins to wear rapidly, while at the same time the 
substance which is being ground acquires a more 
even and velvety surface. This is due to a 
double rotary, doubtless gyroscopic action being 
imparted to the individual grains of the grinding 
material which have become detached from the 
wheel, and these not only help to grind or wear away 
the wheel itself, but they also impart the peculiar 
mat-like, and often very desirable surface referred 
to, and this may also be obtained by the addition of 
a quantity of abrasive powder of which the wheel 
is composed, to the water, sugar solution, or what- 
ever fluid is employed for wetting the wheel. The 
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recognition of this fact led the writer to the use of 
metal wheels and discs along with abrasive powders 
and sugar solution for the purpose of cutting porce- 
Jain, and the results obtained in this way surpassed 
expectations. 

Cutting off sections from porcelain rods. When 
carborundum discs are used for making deep narrow 
cuts as for instance where a section of tube rod has 
to be cut off, they have two serious drawbacks: 
first, they are very liable to jamb and so break. 
This is not surprising when one remembers that these 
wheels are thick in the centre and tapered toward 
the edge. It follows then from their shape that the 
deeper the cut the greater the amount of friction on 
the sides of the wheel. Second, they are liable to 
run out of truth. Elastic base wheels would lessen 
the tendencies referred to, and for industrial purposes 
they are employed with most satisfactory results 
under conditions similar to those described, but at 
present similar wheels are not procurable for our 
purpose. | 

An efficient substitute, however, is found in soft 
brass or copper discs, 18-24 U. S. Gauge, and one 
about 4 inches in diameter, used with fine carbo- 
rundum powder or similar artificial abrasive, grit 
220. The cutting agent should be added to a solu- 
tion of sugar in water, applied by means of a sponge 
in the same manner as water for keeping wheels wet 
while grinding. A very brief trial will suffice to 
determine the strength of the sugar solution, and 
the amount of abrasive powder necessary. Instead 
of sugar solution oil, vaseline, or glycerine may be 
used, but experience has demonstrated that sugar 
solution is best because it seems to gum the particles 
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of the abrasive better to the edge of the disc than 
any of the other lubricants spoken of, and moreover 
it washes off readily from the specimen and from 
the fingers, which the others soil badly. In cutting 
porcelain in this way, it should 
only be lightly pressed to the 
work, otherwise the disc will glaze 
on its edge and not cut. A disc 
only about half the thickness of 
Fie. 106. Showing cut the required cut should be used, as 
made through S. S. W. the disc cuts on both sides as well. 

No. 10 Molar Tooth. : : : 
as on its cutting edge. (Figs. 106 


Time taken 30 sec.,using 


brass disc and Carbo- and 107.) 
rundum powder, No. fetal Wheels for grinding. In- 
220 with sugar solution. 2 x 
stead of ordinary abrasive wheels 
for grinding, soft brass or copper wheels may be 
used with advantage in many cases for the same 
purpose, and they should be supplied with sugar 
solution and carborundum, or similar abrasive 
powder, grit 220 as described in connection with 
metal discs. Grit 220 will be found to cut faster 
and afford a better surface 
for subsequent smoothing 
and polishing than coarser 
powders, but F. gives a 
finer surface and cuts nearly 
as fast. The rate of cutting 


Fic. 107. Cut made in porcelain rod 
Sie No. 25, with a brass disc, using Co- 
is increased by the coarse- lumbia lathe at lowest speed with 


ness of the powder — pro- carborundum powder and sugar 


: : solution. ‘Time taken, 45 sec. 
vided it does not exceed 120 ee 


erit — and the quantities of powder and sugar solu- 
tion used. The free particles of the abrasive appear 
to behave in a manner somewhat similar to that 
already suggested in connection with the accumulated 
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débris from an ordinary wheel. Metal discs, wheels 
and points similar to those described but for use with 
the dental engine will be found useful for shaping up 
porcelain crowns, bridges, and in connection with the 
shaping up of cavity margins, and finishing fillings, 
indeed for all the purposes for which carborundum, 
vulcarbo, diamond, and other kinds of discs, etc., are 
used. . 

Methods of keeping lathe wheel wet while grinding. 
It is usually claimed for the artificial dental abrasive 
wheels that they cut as fast dry as they do wet, and 
that they are not liable to glaze. These claims are 
true only to a limited extent, and are apt to be 
very misleading. Under normal grinding conditions, 
water and plenty of it is a decided aid to rapid 
and efficient cutting, and prevents heating, glazing, 
danger of cracking the tooth, and trouble from dust. 
The problem, therefore, of keeping wheels sufficiently 
wet, and yet not so wet as to cause excessive sparking 
is not so simple as it looks, especially when the 
Wheel is run at a high rate of speed. With the old 
style of foot-driven lathe, there was little difficulty, 
as the wheel could be run in a trough of water with- 
out much risk of sparking, or the old-fashioned 
device of a sponge held by the fingers, or a sponge- 
holder, did quite well, and does so still, only there 
are the disadvantages associated with holding the 
sponge and excessive wetting of the fingers. There 
are several devices which do much to minimise these 
drawbacks, and these will be found a marked im- 
provement, both as regards uniformity in the supply 
of water, and also in overcoming the objections which 
result from the holding of the sponge with the fin- 
gers, and the appliance shown in Fig. 108 will be 


156 TUBE TEETH 


found both efficient and simple. The point of chief 
importance is to keep the wheels wet. In place 
of water other lubricants such as oil, vaseline, 
etc., may be used with advantage in some cases, 
but water is the only lubricant which should be 
used with wheels of which the elastic base 1s 
mainly composed of shellac. 
ue cmmmmmm (‘Ibe Grinding Lathe. 

| This should, for choice, be 
| one of the well-known 
| electric ones, such as the 
| Columbia, made by the 
, Ritter Dental Manufac- 
| turing Company, or the S. - 
| S. White Grinding Lathe. 
| Both are admirably suited 
to our purpose, except in 
ee" the matter of chucks, and 
Fic. 108. Sable appliance to keep the objections which will 
wheel wet and also to prevent splash- be stated against them 

are applicable to all 

chucks provided by the various makers of dental 
chucks for wheel mounting. The chucks themselves 
are badly suited to the purpose for which they are. 
intended, and are a contributory cause to wheels run- 
ning out of truth. Their chief defect arises from a 
deficiency with regard to the size of flange on both 
sides of the wheel, particularly in the case of the larger 
wheels. This results in an unnecessary strain being 
put on the centre of the wheel in order to obtain a | 
secure hold. The advice tendered by the makers of 
wheels for commercial purposes is applicable to their 
employment for dental work, and the following are | 
some of the points to which special attention is 
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directed. Wheels should never be mounted without 
flanges, these should be at least one-third the diameter 
of the wheel, and should always be concaved or re- 
lieved, never straight or convex (Fig. 109). The inner 
flange should always be fixed on the spindle, never 
loose. Flanges on both sides of the wheel should be 
of the same diameter and they should be accurately 
parallel. Rubber, or pulp washers ais pee 
than the flanges should aT ae | E 
beused betweenthewheel |, 
and the flanges in order |) 
to distribute the pressure | 
evenly. Flanges should | 
only be tightened enough — 
to hold wheels firmly. A _ 
liberal supply of chucks, 
at least double the num- 
ber which usually aCCOM=- Fic. tog. a, Showing correct form of 
panies the lathe outfit aes B, Showing usual form of 
should be provided, and ~~ 

they should have long and short necks to take the 
different sizes and thicknesses of wheels, as much 
time is thereby saved in changing from one size of 
wheel to another. For instance, a large wheel may 
be used on the left hand chuck for rough grinding, 
while a smaller wheel is ready for use on the right 
hand chuck. In this way not only is time saved, but 
generally speaking a wheel'need not be removed from 
the chuck on which it is mounted before it is worn 
down, and until it is of no further use. The lathe 
should also be provided with a drill chuck which 
will take any drill or mandrel near the size of an 
engine bur. Thus the various stones, discs, and 
points for the dental engine, are also available for 
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use with the lathe. Before mounting a wheel, espe- 
cially a new and large-sized one, it should always be 
tapped lightly to make sure from its tone or ring 
that it is sound. A wheel should never be forced 
on to a spindle, otherwise there is danger of bursting 
it. See that it goes on easy, and that the whole 
rotating system is perfectly balanced. 

Fig. 110 shows a Columbia lathe which can be 
readily fitted with a flex- 
ible cable arm. (see 
Fig. 110B), and this ar- 
rangement will be found 
particularly useful in 
connection with the 
shaping up of crowns 
and bridges from tube 
teeth and porcelain rods, and for many other pur- 
poses. An attachment such as that shown costs very 
little, and can be obtained separately, thereby per- 
mitting of the use of any old foot or other engine 
cable arm, and the attachment can be slipped on or 
off the spindle in the same manner as a wheel chuck. 
The dental engine will be found useful in place of 
the flexible arm attachment for the lathe and for 
final shaping up of teeth, crowns, or bridges. At 
the chairside it is indispensable. 

Before proceeding to give a detailed description of 
the methods employed in shaping up tube teeth or 
porcelain rods for the purpose of forming crowns, 
bridges, porcelain plates, or similar prosthetic appli- 
ances, and with the object of maintaining, as far as 
possible the continuity of the subject of abrasive 
wheels and materials, a list of the most suitable at 
present available will be given. It has been already 
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pointed out that it is unfortunate that the system 
adopted for the wheels for general trade purposes 
has not been followed in the case of dental wheels, 
as the complaints one so often hears of wheels being 


Fic. 1108. Flexible Arm Attachment. 


too soft or too hard would have less point if we knew 
that we could obtain any grit desired in a variety of 
grades; but even although this advantage is not 
obtainable, excellent work may be accomplished by 
the use of the wheels given in the following table, 
in which carborundum is chosen as probably the 
best known. 
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CARBORUNDUM VITRIFIED WHEELS 


Diameter Thickness Grit Edge 
2 wails 3 in. B. Extra Coarse Square 
3 B. Extra Coarse Knife 
3 C. Coarse Knife 
3 % C. Coarse Square 
3 3 D. Medium Square 
24 3 B. Extra Coarse Square 
24 3 C. Coarse Square 
2 fs C. Coarse Square 
2 3 D. Medium Square 
13 vs C. Coarse Square 
13 ts D. Medium Square 
I 4 and 75 in. C. Coarse Square 
1 + and 7g in. D. Medium Square 

4 fs in. C. Coarse Square 
3 (3 D. Medium Square 
Wheels as used for ordinary engineering purposes 

Diameter Thickness Grit Grade 
4 in. 2 in. 80 K toN 
4 $ 100 K toN 
3 2 80 K toN 

g 100 K toN 


3 


In addition to these, a large selection is necessary 
of the smaller sizes of carborundum wheels, points, 
and discs suitable for use in the engine handpiece, 
or on the lathe. 

Doubtless the foregoing list appears a formidable 
one, and in excess of probable requirements, but as 
these vary greatly, as already pointed out, it is con- 
sidered advisable to guide the reader in making a suit- 
able selection, even although it appears unduly large. 

With regard to the use of the various carborundum - 
wheels, the largest and coarsest should be employed 
for cutting a large tooth down to a smaller size, 
or for cutting off sections from porcelain rods. A 
wheel 4 or even 3 inches in diameter, §ths of an inch 
thick, grit 80 or 100, grade I to M, the latter being 
softer than the former, will cut through the largest 


GRINDING MATERIALS AND APPLIANCES 161 


tooth or porcelain rod with a rapidity which will 
greatly astonish those whose ideas of fast cutting 
have been confined to the use of wheels perhaps not 
greater than 23 inches in diameter, and of grit, say 
120 to 150, and grade unsuitable for the purpose. 

, (Fig. 111). When one has had some experience with 
these large wheels, it is surprising to find with what ac- 
curacy and speed they accom- 
plish the work, how quickly 
skill may be acquired in their 
use, and how much shaping 
up may be done without 
resort to the use of smaller 
sizes: The rate at which 
even these large and coarse 
wheels cut, is much more 
under control than one would 
think possible. Certain 
drawbacks to their use which 
might reasonably be looked 
Fic. 111. a, Shows double tube for will be found absent, 
ENS Sew Sc or will only make them 
Meme fie fore naling cur selves, felt as\ the result of 
35 and 45 secs., using 4 inch cgrelessness, such as undue 
ee pressure on the porcelain, 
along with an_ insufficient 

supply of water. These may result in excessive heat- 
ing, and so produce a tendency to chipping or crack- 
ing of the porcelain, but these risks can be avoided, 
and even greater cutting power obtained by the use 
of elastic base wheels of similar grit. ‘The use of the 
smaller sizes and finer grits may be left to the judg- 
ment of the operator, but he should be careful to 
postpone the use of these as long as possible, and 
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accustom himself to do as much as he can with the 
larger sizes. Before leaving the subject of carborun- 
dum wheels, a warning is necessary with regard to 
their use, which also applies to corundum wheels 
used for grinding porcelain: That is, always grind 


Fic. 112. Shows right way of presenting rod to wheel. Also 
shows simple device to prevent splashing. 


towards the edge (Figs. 112 and 113), as otherwise 
there is a danger of splintering the tooth. This pre- 
caution must be carefully observed when using large 
wheels of coarse grit, but applies also to the finer and 
smaller wheels, although with these the danger 1s 
diminished, and with suitable elastic base it is alto- 
gether absent. | 


Smoothing and Polishing Porcelain Teeth 


This is a subject which has been much neglected, 
and those who have written about it have handled 
it in a manner which seems to suggest that they lack 


_ ie 
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confidence both in the methods they advocate, and 
the results obtained. Doubtless better methods 
would have been evolved under more pressing cir- 
cumstances, but as our necessities have been fairly 
well met as previously mentioned by an extensive 
selection of tooth forms, the subject failed to receive 
that attention which it deserves. Moreover, en- 


Fic. 113. Shows wrong way of presenting rod to wheel. 


couragement has never been given to interference 
with the labial or buccal surfaces of porcelain 
teeth. 

The method usually suggested is to smooth the 
ground surface by means of a wheel of the finest 
grit of corundum or carborundum, and afterwards 
by means of an Arkansas stone mounted on the 


engine handpiece, followed by a small wooden wheel 


or moose-hide buff, armed with oxide of tin or pumice 
powder with water. While a polished surface can 
be obtained in this way, the process is slow, and the 
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results are so unsatisfactory that the methods herein 
advocated with regard to the shaping of teeth would 
have been so handicapped by it as to preclude their 
development. Fortunately, there are methods both 
speedy and thorough whereby this may be accom- 
plished. The first of these methods consists in 
smoothing the whole of the ground surface by means 
of a special stone, “Nitor”’ stone, a soft but tough 
natural stone of pale grey and biscuit colour. These 
stones may be had for the lathe in various sizes, and 
also in a variety of shapes for use in the dental engine, 
when they are known as Nitor stone. Their peculiar 
properties consist of smoothing and at the same time 
imparting a dull polished surface, and this work may 
be rapidly carried out after the use of even the 
coarsest carborundum wheel, though it is best to 
go over with a fine carborundum wheel first. The 
polishing wheel should be kept thoroughly wet, and 
the whole of the ground surfaces gone over lightly 
and rapidly with a zigzag motion. For those sur- 
faces which it may be found impossible to smooth 
by means of a large wheel, the smaller sizes 
should be used in the engine. About two or three 
minutes should suffice to smooth the largest size of 
tooth. } 

A second way is to use an elastic base wheel, grit 
FFF, for smoothing. Such a wheel gives a dull egg- 
shell polish, which is sufficient in many cases, and 
permits of a high polish being rapidly developed by 
buffing. No form of vitrified or silicate bond will 
permit of this being done, as these leave too rough 
a surface —indeed their employment means an 
endeavour to smooth and polish porcelain with an 
unpolished porcelain surface, because, as has been 
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already shown, the bond (porcelain) of vitrified and 
silicate wheels is in itself an abrasive — in fact the 
vitrified bond is a porcelain bond, while the silicate 
bond is a glass one,—and when the finest grits 
(flours) of abrasive materials are used as the grind- 
ing or polishing medium, they are of finer grit than 
the porcelain bond. Thus another argument is 
advanced in favour of the elastic bond. 

Another means of obtaining a smooth surface for 
polishing is by means of Ash’s tan stone, a tough 
natural stone of pale cinnamon colour. These stones 
may be had for the lathe as well as in a variety of 
sizes and shapes for use in the dental engine. 

Yet another method whereby similar results can 
be obtained is by means of a brass or copper wheel 
about 1% or 2 inches in diameter, or even larger, for 
accessible surfaces, and ¢ or 3 of an inch thick, along 
with FFF carborundum or crystolon powder, and 
sugar solution applied in the manner described in 
connection with the use of metal discs for cutting 
sections of porcelain, or grooves in it; and the sur- 
face of the porcelain should be smoothed in the same 
way as described in connection with the Nitor polish- 
ing stone, followed in like manner by the use of a 
buff on the lathe along with pumice powder and 
water. For the less accessible surfaces, small metal 
wheels, discs, or points, or wood points, should be 
used. ‘These latter should be similar in shape and 
size to the carborundum pencil points commonly 
used, and they should be mounted in the porte 
polisher in the same way, and used with a rubbing 
motion. 

Polishing. After the surface has been smoothed 
by any of the previous methods, a polish equal to 
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new may be given by means of a felt wheel or buff 
of about 2 inches diameter, kept thoroughly wet by 
means of a sponge charged with fine pumice powder 
and water. The highest gloss is to be obtained by 
finishing with the buff nearly dry, but care must be 
observed not to heat the porcelain, otherwise it may 
crack. 

To polish surfaces which are inaccessible to the 
ordinary buff, a knife-edged one along with pumice 
and water or a very stiff brush may be used. Under 
certain conditions thin string loaded with pumice 
and water is also useful. 


General Remarks on Grinding Materials and Methods 


On referring to the standard works on prosthetic 
dentistry and to the extensive literature of our spe- 
cialty, it will be seen that the subject of grinding, 
shaping, and polishing porcelain teeth has not re- 
ceived the attention which its importance warrants. 
Some of the reasons for this neglect have been 
already dealt with, and need not therefore be fully 
restated. The principal ones were the inferiority of 
the grinding materials and appliances in use before 
the introduction of the artificial abrasives and the 
power-driven lathe. In addition to these, satisfactory 
methods of smoothing and afterwards polishing were 
then unknown, especially in the case of moulded 
teeth — then far more extensively used than poured 
teeth (see page 54) —as the moulded teeth pre- 
sented a porous surface after removal of the enamel 
glaze. This latter drawback is still apparent, 
although recent improvements in the composition 
of most moulded teeth has greatly lessened it. As 
the disadvantages referred to may be said to have 
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disappeared, there is no longer any reason why men 
should hesitate to grind any or all of the surfaces of 
porcelain teeth, as an efficient and rapid method 
of polishing is now known. The absence of these 
seemingly unimportant facilities for smoothing and 
polishing, had more far reaching effects than were at 
first apparent and were without doubt the main 
factors which led to the rapid increase in the number 
of patterns of porcelain teeth and crowns which con- 
tinues to the present time. Some of these disad- 
vantages have been already referred to, such, for 
instance, as the impossibility of even the best-stocked 
dental depot being in a position to stock a selection 
of nearly all of them, and the amount of time 
expended in an endeavour to find what is sought for. 
In addition to this is the disadvantage which has 
arisen from a too great dependence on the multi- 
plicity of tooth forms for the purpose of obtaining 
artistic results. In consequence of this dependence, 
we have failed to realise that the problem cannot 
be solved in this way, and so an alternative solution 
must be found. This can only be done by having 
regard to the possibility of shaping and polishing any 
or all of the surfaces when necessary, consequently 
we must not be content to rely on the manufacturers 
in the hope that they will be able to provide us with 
teeth and crowns designed to match the natural 
ones in all cases. Unfortunately, the ordinary forms 
of teeth and crowns do not lend themselves, in most 
cases, to much alteration in shape, for the reason 
that there is seldom a sufficient surplus of porcelain 
to permit of this. At the same time the makers of 
artificial teeth have good reason to call in question 
our claims to practical application of the artistic 
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aspirations we lay claim to, and in proof of their 
scepticism need only point to the necessity they have 
been under of withdrawing many of their natural 
pattern and countersunk tooth forms. Tube teeth 
and porcelain rods however, do provide the necessary 
raw material, but it is not to be assumed that only a | 
few forms of these in a variety of shades should be 
at our disposal, or that the huge selection of teeth 
and crowns at present provided are altogether need- 
less.. Neither must the idea be entertained that it 
‘s held advisable to carve up the majority of teeth 
from tube forms or porcelain rods. This would be 
going to the opposite extreme, and it is fully realised 
that the conservation of time and nervous energy, 
does not permit of this except in a limited number of 
cases. Cases, however, are by no means uncommon 
where extensive modification of tooth or crown forms 
‘s called for; and it is well to be able to produce 
what we require from the rough block, while the 
experience which this yields is of incalculable value 
in training hand and eye in a manner, and with a 
thoroughness impossible in any other way. That 
some such form of special training 1s called for is 
attested by the experience of men well qualified to 
judge. Indeed, no thinking man will deny that 
prosthetic dental art calls for more than the mere 
selection and arrangement of teeth. Almost without 
exception, the artist has begun his career by becom- 
ing a craftsman, and has learned from the clay, the 
rough marble block, or the canvas, and so should 
the student of prosthetic dental art. Fortunately, 
the necessity for this is apparenttly being realised, as 
is proved by the endeavours which are being made 
to train students in the art of carving up teeth from 
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ivory and other similar materials to imitate the 
natural teeth. All such teaching is highly advisable, 
and every encouragement should be given to further 
expansion in this direction, and to the revival of 
the old-time form of manual training afforded by the 
carving of plates and teeth from the rough Ivory 
block. It is doubtful, however, if such training 

goes far enough, or if the methods taught are likely 
~ to be useful in practice, valuable though they admit- 
tedly are in training the student in manual dexterity 
and appreciation of form. As a most important 
adjunct then, to present methods, the writer would 
strongly urge that students be taught to grind and 
shape up teeth from porcelain rods; and he believes 
that no training could be afforded better calculated 
to familiarise the student with the variations in 
tooth forms and so furnish him with a practical knowl- 
edge of the surface anatomy of the teeth, which he 
would find it difficult to acquire in the same thor- 
ough way by any other mode of procedure. By the 
time he had learned to shape up a few upper and 
lower sets of teeth in this way, much experience 
would be gained, and if the training were extended 
to the fitting of such teeth to a rigid base, such as a 
metal plate, or to capped roots, this in addition 
would serve to revive the almost lost art of fitting 
teeth, which the enormous selection has done so 
much to kill. That tube teeth supply the training 
and yield the results claimed has been abundantly 
proved by those who practise this line of work. It 
is to be borne in mind also that porcelain is a more 
suitable material than bone, ivory, or any of the 
metals for the purpose of acquiring the art of tooth- 
shaping, for the reason that porcelain is one of the 
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materials which the student in his after career will 
be constantly called upon to shape up by grinding, 
whereas the other materials spoken of, which are 
sometimes used in this connection for teaching pur- 
poses, lend themselves more readily to carving with 
hand tools; and important though such teaching 
undoubtedly is, it does not supply the necessary 
training in grinding which porcelain does. Another 
important point in connection with porcelain rods 
for teaching purposes is their cheapness. The most 
common test of a student’s skill in plate work is the 
shaping and fitting of a set of single gum teeth to a 
metal plate. Surely a much better test would be 
afforded by the shaping up of a set of tube teeth, 
either from larger forms, or from tube rods, and after- 
ward fitting them to a metal plate. The experience 
thus gained would be of much greater value after- 
wards, as a large proportion of the cases the young 
dentist will have to deal with in his professional 
career will be better met by the use of tube teeth 
than by those of any other form; and he will find 
that it does not take long before his manual dexter- 
ity so far approximates to the level of his artistic 
aspirations, that he will seek for fresh. models, which 
are constantly before him in his every-day life. 


CHAPTER X 


GRINDING, SHAPING AND FITTING, SINGLE AND 
DOUBLE TUBE CROWNS FROM TUBE TEETH AND 
PORCELAIN RODS 


ITH regard to shaping up of teeth it has 
already been pointed out in a previous 
chapter that a sound knowledge of the 

various types and forms is a great help.t. As an aid 
to the acquisition of this knowledge, it is well to 
gather together as many specimens of typical natural 
teeth as possible, and when occasion arises one of 
these should be selected which most nearly con- 
forms to the type required, and this should be used 
as a pattern. It is surprising what a help a pattern 
tooth affords, as one is apt to imagine he knows the 
exact surface anatomy of each tooth, but when it 
comes to cutting up a duplicate from a large size 
of porcelain tooth or rod, one’s ideas are apt to get 
confused. Gradually, as one gains experience, it 
will be found unnecessary to keep the pattern fixed 
always before one; but until such experience has 
been acquired it is a distinct advantage to have 
such a model from which to work (Figs. 114 and 115). 
Without in any way seeking to minimise the impor- 
tance of a study of the surface anatomy of the teeth, 

1 The writer would advise the reader to study the chapter “The Anatomy 
of the Human Teeth,” by Dr. C. R. Turner, in Dr. C. N. Johnston’s “Operative 
Dentistry.” So far as the writer is aware, the illustrations and text are superior 


to anything else on this subject. 
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it seems right to point out that the process of tooth 
shaping from porcelain rods is mainly a copying 
one, and that three-fourths or more of the work can 


Fic. 114. Shows patterns for ‘copying. 


be done by comparatively unskilled hands, such as 
by dental mechanics or lady secretaries. 

In order to illustrate the method of fitting and 
shaping a tooth or section of a porcelain rod for. 
forming a crown, we shall take a case involving the 


Fic. 115. Shows S. §. White’s Technic Teeth. 


mounting of a front tooth crown on a capped root. 
Having obtained a good model and bite, the next 
thing is to select a suitable tooth, care being observed 
to note that its base is sufficiently large to cover 
the surface of the cap, and to allow a little surplus 
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material all round. It must in addition be of suffi- 
cient length to allow for letting down, and so may 
call for a good deal of grinding. In order to so reduce 
it rapidly, the largest size of coarse square-edged 
wheel should be employed, and the tooth ground all 
round its cervical edge, until its base is reduced to a 
cone, which should then be truncated until a square 
end to the tooth is again formed, proceeding, if 
_ hecessary, as before; or it may be nearly cut through 
with a knife-edged or mitre-edged wheel, or by means 
of a thin three or four inch metal disc with abrasive 
powder. When the tooth is being formed from a 
porcelain rod, separation may be effected by nearly 
cutting it through in the manner described, when it 
may be broken off with the fingers by means of a 
tap on the bench, or with a small device designed for 
this special purpose consisting of an instrument with 
two chisel blades placed vertically, guillotine fashion, 
the upper one of which is movable. (Fig. 116). 
The tooth being inserted between the blades, the 
portions should be severed by a sharp tap. 

The fitting of the tooth to the cap requires a con- 
siderable amount of practice to do quickly and well, 
and it is an advantage to remove the latter from the 
model, so that all sides can be seen with ease. The 
tooth should be placed on the post in the position it 
is to occupy, and the space noted at its widest point 
where it does not touch the cap. (Fig. 117). In 
' order that this point may touch the cap, grind off 
the porcelain from the part that does touch and here 
the ordinary size of wheel may require to be used 
from 2% to 3 inches down to the smallest size, and 
of such grit as best meets the circumstances. The 
choice must be left to the judgment of the operator, 
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but a point to be noted is that for the purpose of 
rapid working the wheel employed should be the 
largest that can be suitably used. When one has 
had much experience in fitting tube teeth, the un- 
aided eye alone serves to note with accuracy the 
points of contact, and the amount which should be 
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Fic. 116. Cutting Tool for shortening tube teeth — full size. 


ground off; but until then the rough-fitting is ren- 
dered much easier by the use of non-drying vermilion | 
paint, and for fine fitting this help is nearly always 
necessary. Some take exception to the use of paint 
or colouring matter as an aid to tooth fitting, main- 
taining that these are never necessary. However, 
in tube work such aid as paint affords cannot with 
advantage be dispensed with for rapid and accurate 
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fitting, and it is to be observed that with tube teeth 
once the post or pin is soldered, it prevents the 
ground base of the tooth from being marked by 
rubbing it on the metal base with the object of indi- 
cating the part which requires to be ground, as with 
an ordinary flat tooth. 

The method of applying the paint is as follows: — 
With a small brush spread a thin coating over the 
surface of the cap, place the tooth on the post, and 
let it down gently until it touches. Then remove the 
tooth, and a slight vermilion mark will indicate the 
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Fic. 117. Shows stages in the shaping and fitting of a front tooth 
crown from a large special non-platinum front tube tooth. 


point of contact. Grind this down, and again try 
on, when it will be found to touch, possibly at the 
same, or at one or two more points. Continue the 
grinding and trying on until a fairly accurate fit is 
obtained. Care should be taken to have the base 
hollowed out round the tube a little more than is 
actually necessary, but not extending to the margins. 
In the case of the platinum tube tooth the steel 
countersink should be sufficient for this, and if dipped 
in turpentine it will cut more easily. With reference 
to the rough fitting, it is very necessary to note the 
direction of the tooth each time it is let down on 
the cap after grinding. By failing to do so, it is not 
uncommon to have a perfect fit of the base of the 
tooth to the cap, while yet in obtaining this the 
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direction may have unconsciously been altered, 
especially when it is being fitted to a steeply sloping 
surface. This applies particularly to the early 
stages of fitting. Such a mistake can, of course, be 
easily remedied if there is ample bulk of porcelain. 

Fine fitting. The fine fitting is to be continued in 
the same manner as the rough fitting with this dif- 
ference, that smaller sizes of wheels are generally 
used, but as already mentioned the size of wheel © 
most suitable for each case must be determined by 
the judgment of the operator; and it will frequently 
be found, especially in the case of teeth with a small 
base, that small wheels require to be used from the 
first, say those of an inch in diameter and downwards. 
Generally speaking, however, the larger and more 
regular the surface of the cap, the larger the wheel — 
which may be employed. The accurate fitting of 
the tooth to the cap is a matter of much importance 
with regard to strength and security of attachment 
of crown and post. A crown may have its base and 
tube hollowed out to excess, while the margins fit 
well, but obviously such a fit is a false one, obtained 
by excessive sacrifice of porcelain, and consequently 
of strength. But there is an additional evil, and 
that is the weakening of the attachment of the crown 
to the post owing to the excess of cementing material 
necessary. Moreover a crown accurately fitted to 
the cap is far less liable to the danger of rotation; 
indeed this is impossible unless the cementing medium 
used is exceedingly poor. 

To judge the accuracy of fit try to rotate the crown 
on the cap, at the same time pressing upon it. If 
lateral movement is observed, then the crown is not 
fitting over its whole surface. Lastly, the marginal 


SINGLE AND DOUBLE TUBE CROWNS 177 


fit should be such that no space is visible between 
the porcelain and the gold cap. 

Having fitted the base of the tooth to the cap, 
the next step is to grind off sufficient of the approxi- 
mal surface to allow the tooth to get into the space; 
and before doing this it is a good plan to trim a 
small portion off each of the adjoining teeth on the 
model, say about the thickness of a visiting card, as 
this will ensure a margin of porcelain being left to 
be cut off the tooth when it is adjusted in the mouth. 

The next step is the shaping up of the tooth, and 
this consists in first reducing its circumference at 
the base until it is of a size to conform with the cap. 
For. this a square-edged wheel, 2 to 3 inches in 
diameter, 3 of an inch thick, and grit 120 or even 
150, will be found most useful, as there will be less 
liability to chip the edges with this than by using 
one of a coarser grit, although’ it is surprising with 
what safety one may grind even with coarse wheels, 
provided the proper method is employed, viz., 
grinding towards the edge, as in Fig. 112. 

Having thus fitted the tooth into the space, its 
face should next be ground so as to bring it into 
alignment with the adjacent teeth, care being taken 
to leave it a trifle longer than necessary. The art of 
grinding and shaping these surfaces so that they may 
be left smooth and free from facets is one which 
is much more easy to demonstrate than describe. 
The requisite smoothness is obtained by employing 
a swinging movement up and down, at the same 
time imparting to the tooth a slightly rotary motion. 
Instead of using the expression “swinging move- 
ment,” it would perhaps better convey the idea to 
call it a rubbing movement. By this means a fine 
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smooth rounded surface is obtained, and one which 
lends itself readily to subsequent smoothing and 
- polishing. 

The lingual surface of the tooth is next to be ground 
to conform in shape with the adjacent teeth, and to 
the bite. The necessary hollowing out is best done 
by means of a wheel about $ of an inch in diameter, 
zsths of an inch thick, and of coarse or medium grit, 
which will give approximately the correct concavity, 
and so produce a surface free from irregularity. To 
one unfamiliar with the strength of tube teeth, the 
amount which may require to be ground off the 
lingual surface may appear to leave the tooth dan- 
gerously weak, but little fear need be felt on this 
score, as will be seen on referring to Chapter IV, 
page 49. | 

The crown may now be considered finished as 
far as work on the model is concerned. The subse- 
quent steps in the process of shaping should be done 
at the chair side, and a description of this will now 
be given. After the adjustment of the cap to the 
root, the tooth should be tried on, when it will be 
found to touch hard on the adjoining teeth. The 
points of contact should be carefully noted, and with 
a small flat-edged wheel in the engine these should 
be carefully ground off, care being taken not to 
remove too much at a time. 

The trying on of the tooth should be continued 
until perfect approximal contact is obtained. The 
fit, however, should be fairly tight, to allow for 
smoothing and polishing, as in doing so these sur- 
faces are slightly reduced. 

Next, the incisive edge should be cut to the proper 
length using for this purpose a fine square-edged 
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wheel, and the mesial and distal corners rounded 
according to the requirements of the case. At the 
same time the mesio- and disto-lingual surfaces should 
be rounded off and reduced to a natural shape. 
The cingulum too may be shaped up to conform with 
the character of the adjoining teeth. With regard 
to the amount of porcelain on the lingual surface, 
it is to be remembered that this largely depends 
upon the position and inclination of the post, and 
that this, as previously pointed out, can be controlled 
to a large extent; the endeavour should, therefore, 
be made to have the post directed as far forward or 
outward as is consistent with a due regard to avoid- 
ing the danger of its showing on the labial surface 
after the crown has been finally shaped up. 

The foregoing general description is applicable 
also to the various classes of teeth and crowns already 
spoken of, and hereafter to be described. 

Naturally it is impossible to give much guidance 
in this matter, as it is one which does not readily 
lend itself to a written description, even when sup- 
plemented by illustrations. In this it shares the 
difficulties that attend attempts to deal with’ the 
illusive character of the technique of art; and so an 
endeavour will presently be made to describe the 
use of grinding wheels for the purpose of producing 
most natural effects. Generally speaking, the engine 
will be found more useful than the lathe, not only 
because of its greater flexibility, but also on account 
of its closer proximity to the chair and the facility 
thus afforded of obtaining the natural teeth as a 
guide in shaping up. At the same time these advan- 
tages are not always necessary, though very desirable 
in the case of the incisors. Moreover, a model 


* 


180 LUBE VL HEL 


alone will suffice for obtaining as good results as in 
the case of any other form of crown, and so the final 
fitting, shaping, and polishing may be completed 
without resorting to the refinements spoken of, 
desirable though these are in most cases. 

The tooth should be held in the left hand along 
with a small piece of sponge which may be attached 
by means of shellac to a tailor’s thimble as shown in 
Fig. 118 or the grinding may be done dry; the stones 
which will be found most 
generally useful are those 
about 4 inch by } or 16 
inch thick, square, and 
round-edged and grits C 
and D. Finer grits are sel- 
dom desirable, and a soft 
rather than a hard grade 
is best, as not only may 
the work be done faster, 
but more character thrown 
into it. These should be 
run at a fairly high speed, and used with a mod- 
erately fast drawing motion, grinding always to- 
wards one — making as it were about 30 to 60 
draws in the minute, in short, using the stone some- 
thing-like a paint brush (Fig. 119) but, of course, 
very much faster, and always drawing from above 
downwards. Another method of using the wheel 
and one which produces an excellent surface is to 
secure a rapid circular motion in a direction at right 
angles to the direction in which it is revolving. The - 
motion may, indeed, be described as a rubbing one. 
While the stone is being manipulated as described, 
the position of the tooth should be varied as re- 


Fic. 118. ‘Tailor’s thimble 
with sponge attached. 
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quired, and here it will be observed that greater free- 
dom is possible than when the lathe alone is used 
for giving the final touches. 
At the same time, results 
almost as satisfactory may 
be obtained in the follow- 
ing manner by the use of 
the lathe alone, in all but 
exceptional cases. As only 
one motion of the grinding 
wheel is possible, the toota 
must have its various sur- 
faces which require shap- 
ing presented to it, and 
this should be done by 
moving the tooth up and 
down, and at the same 
time backwards and for- 
wards across the face of 
the wheel; and the tooth 
should not be removed 
from it except for the pur-— 
pose of noting the progress 
made. 

Grinding under Water. 
When dealing with the 
subject of the superiority 
of the tube tooth over 
other existing forms, it was 
pointed out that in the 
event of fracture of a Fic. 119. Showing method of 
ready-made crown, and tes 
also some other varieties the tube of the tube tooth 
could be readily shaped to conform with the basal 
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anchorage of the broken one by means of Butler’s car- 
borundum points and smallwheels. The trouble asso- 
ciated with the use of these results from the difficulty 
of keeping them from becoming overheated, as the 
use of a small piece of wet sponge does little to pre- 
vent this, and repeated dipping of the point in water 
is both slow and troublesome, and results in the 
temptation to go on grinding until there is a danger 
of spoiling the point. In order to avoid this, and 
at the same time to do the work more efficiently and 
very much more 
quickly, the writer has 
been in the habit of 
employing a_ small 
rubber cup, in which 
the tooth is placed - 
(Fig. 120) and held 
securely by the fingers 
of the left hand. 
These small rubber 
cups are known as 
rubber thimbles, and are used by bankers when 
counting paper money. The cup is partially filled 
with water, the amount of which can be regulated 
by the pressure of the fingers which grasp the 
tooth, so that it may be kept covered during the 
grinding process, and uncovered by slightly relaxing 
the grip when it is desired to ascertain how the 
grinding progresses. In this manner the point may 
be safely run at high speed without danger of over- 
heating, and with a fair amount of pressure the tube 
tooth may be given such shape as Is desired. When 
a double rotary motion is imparted to the point, it 
cuts much faster. The method suggested will also 


Fic. 120. Grinding under water. 
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be found useful where small stones are employed, 
and is particularly valuable where diamond drills, 
points, or discs are used, but without the rotary 
motion. It is to be observed that the tube in a tube 
tooth or porcelain rod is a very great help when a 
recess has to be formed; while an alternative method 
of procedue in connection with the method already 
described, of grinding under water, is to partially 
embed the tooth or facing to be ground in a mass of 
dental lac or modelling compound placed in and 
stuck to the bottom of a small metal cup which can 
be partially filled with water. 


The Shaping up of Teeth from Porcelain Tube Rods 


Having described the shaping up of a front tooth 
crown from one of the larger forms of tube teeth, it 
is now proposed to explain the method whereby a 
similar tooth may be formed from a porcelain rod. 
A porcelain rod should be selected of suitable shade 
and large enough to cover the cap, and for this pur- 
pose the second largest size of single tube rod will 
be found suitable for all but exceptional cases. Hav- 
ing removed the cap and post from the model pro- 
ceed to fit the end of the rod to it in the same manner 
as previously described, and having rough-fitted it, 
make two slanting cuts in the rod, one on each side 
(Fig. 121) which are to correspond with the labial 
and lingual surfaces of the crown. These should be 
made with the edge of the large size (4 inch) wheel, 
and while the cut which is towards the lingual sur- 
face should be made deep enough to reach the tube, 
that on the labial surface should only reach about 
half way. The distance of the cuts from the base and 
the angle at which they are made will depend upon 
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the length of the tooth required. Fig. 121 shows 
these cuts and the time required to make them. The 
tendency at first will be to cut off too much rather 
than too little, but the surplus can be so quickly 
ground down that it is well to err on the safe side. 
Next, separate the rough block from the rod, which 

may be done by means of a 
knife-edged wheel, or it may 
be broken off with the fingers 
or by a tap on the bench as 
already described. 

An alternative method is 
to cut off the desired section 
of porcelain rod before pro- 
ceeding to fit it to the cap. 
Rough shape it up and then 
proceed to fit it to the cap in 
the ordinary way. 

Another method is to shape 
up the tooth as far as 1s 
Fic. 121. a, Tube rod, No. 24 practicable before severing 

with V-shaped cuts. Time the connection between the 

taken to make cuts, 30 sec. E x 

5, ¢, b, Stages in shaping- Partially finished crown and 

up tooth. Total time, 34 the rod, which latter can be 

ie used as a handle for holding 
the tooth during the process of shaping up, and in the 
case of small teeth will be found of real practical 
service. It has one drawback however, and that is 
by delaying the severance of the tooth from the rod, 
one’s ideas of the true anatomical proportions of the 
former are apt to get somewhat distorted, and the re- 
lation of the tooth to the rod is not easily judged until 
one has had considerable experience. Therefore, 
at first it is better to cut off the necessary amount of 
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porcelain and then shape up the tooth as follows: — 
By means of the large flat-edged wheel of 4 inches in 
diameter, 3ths of an inch thick, and grit 80 or 100, 
shape up the labial surface in the way already spoken 
of in dealing with the shaping up of a crown 
from one of the largest forms of tube teeth, taking 
care to grind from the cervical margin towards 
the cutting edge. The amount which can safely be 
ground off in the process of rough shaping can be 
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Fic. 122. A, Single-tube rod No. 25. Stages in 
shaping up and fitting a molar crown to a cap. 
B, Time, to cut off section with thin wheel, 3 
min. C, Section fitted to cap; time, 12 min. D, 
Grinding surface shaped up; time, 2 min. E£, 
Completed crown fitted to cap. ‘Total time, 30 
min. 


readily judged by the position of the tube, which, 
it will be remembered, should be as near the labial 
surface of the tooth at its incisive edge as can safely 
be done without the post showing through, thereby 
obtaining the maximum strength of porcelain. 

The subsequent steps with regard to fine fitting, 
shaping and polishing have already been described. 
Fig. 122 shows a method of forming a molar tooth 
from rod No. 25. Attention will now be directed 
to shaping up other forms of teeth. 

It has been seen that owing to a deficiency with 
regard to the supply of incisor and canine crowns 


186 TUBE TEETH 


large enough in the base for forming crowns or for 
use in plate work where they have to be set into the 
gum, recourse has meanwhile to be had to the special 
forms of tube teeth made for this purpose. This 1s 
no drawback, however, once it is realised how easily 
and quickly a tooth or crown may be shaped up from 
a tooth approximating in size to the oné required 
even when of a different type. Thus for the purpose 
of forming a lateral incisor crown, a bicuspid of the 
right colour should be selected and first ground to 
fit the cap and afterwards shaped up as in Fig. 
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Fic. 123. a, Lateral incisor formed from tube bicuspid. Time, 
1 min. B, Canine formed from the extra large non-platinum 
tube bicuspid. Time, 1 min. 


123 A; or the tooth may first be roughly shaped up 
as a lateral incisor, and afterwards fitted to the cap. 

The Canines. Any of the upper or lower canines 
can be quickly shaped up from one of the special 
forms of bicuspids, see Fig. 123B, where it will be 
seen that very little grinding is required other than 
removal of the lingual cusp. 

The Bicuspids and Molars. Little requires to be 
said regarding these as an ample selection will be 
found suitable for all ordinary cases and without the 
necessity for much grinding to fit them for the pur- 
pose. For crown work, and in certain cases in plate 
and bridge work, the special forms will be required, 
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but for most cases of plate and vulcanite the ordinary 
forms of narrow-based teeth will serve all purposes. 
In the case of bicuspid and molar crowns, the matter 
of approximal contact is of the greatest importance, 
and must always be kept well in view. Indeed, at 
the conclusion of the final shaping up, the crown 
should require some slight pressure to force it to 
place before the final polishing is done, as the pol- 
ishing slightly reduces it, but very slightly if done 
with care. 

In shaping up the grinding surfaces the depths of 
the sulci-will depend upon the bite, and they should 
be cut boldly by means of a fairly large wheel, and 
the angles subsequently rounded off with smaller 
wheels in the process of final shaping, smoothing and 
polishing. The lower teeth call for no special men- 
tion, as what has been said regarding the upper 
teeth applies to them also. There is this difference, 
however, that some of the ordinary forms of tube 
bicuspids which are too small in the base for the 
purpose of covering capped upper bicuspid roots, 
are well suited to covering the lowers. 


The Fitting and Shaping of Crowns from Double-tubed 
Rods 


In Chapter II, certain classes of cases have been 
mentioned with regard to which the employment of 
double-tubed rods will be found of advantage, both 
in crown, bridge, and plate work, and it is proposed 
to describe how this may best be done. 

_ While it would appear that the difficulty of shap- 
ing two or more teeth from one block is greater than 
where only one tooth has to be formed, it is easily 
done. At the same time it must be borne in mind 


188 | TUBE TEETH 


that the crowns cannot be treated as independent 
factors, but their relation to each other must receive 
consideration from the first. A model and bite 
having been obtained, and assuming the case to be 
one in which a left central and lateral crown are 
required, (Fig. 124) the first thing to be done is to 
select a pair of teeth, either natural or artificial, 
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Fic. 124. a, Double-tube rod No. 30. B, 
With V-shaped cuts. Times for mak- 
ing cuts. 35 and 45 sec. c, Section 
partially shaped. Time 5 min. D, 
Two incisors partially shaped. Time, 
ro min. £, Finished crowns unpolished. 
Time, 30 min. 


which will match in size and form those required, 
and adjust them in their proper relation, as without 
such a model or pattern to work from, one’s ideas of 
proportion and form are apt to be somewhat con- 
fused, at any rate until considerable experience has 
been gained. The double tubed rod No. 30, in 
which the tubes are 5-5 mm. apart,! will be found to 
suit the majority of such cases. But if the central 
and lateral required are extra broad, or their roots 
are some distance apart, then_a larger size. of double 

1 In all cases in which reference is made to the distance apart of tubes in 


tube rods it is to be understood that the measurements are from the nearest 
points. 
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tube rod should be used, one in which the tubes are 
6:5 or even 8 mm. apart. It is not to be expected, 
however, that both tubes can always be situated 
centrally in their relation to the individual caps, nor 
is this necessary, and so that portion of one of the 
posts which projects above the cap has sometimes 
to be cut off to begin with, and replaced after the 
tooth block has been rough-fitted. Anyhow, it 1s 
best to count on having to do so, though the per- 
centage of cases in which the position of the posts 
corresponds with that of the tubes is surprisingly 
large, not only in the case of a central and lateral, 
but, as before mentioned, the canal at the gum level 
of most adjoining incisor and canife roots, and also 
of many upper and lower bicuspids will be found to 
be 5-5 mm. Slight reaming out of the tubes 1s 
sometimes necessary, in order to avoid the necessity 
of resoldering one of the posts, and this may be done 
without materially weakening the crowns, but it is 
always best to resolder unless a very slight amount of 
reaming only is required, and the manner in which 
this may be most efficiently and rapidly done is 
described on page 121. The next step is to roughly 
fit the end of the rod to the caps with the narrow 
side of the rod towards the central incisor, from which 
a small amount has been removed from the mesial 
surface of the plaster tooth to allow of slight fulness 
of the porcelain at this point in view of final shaping 
up later on. Having roughly fitted the block to the 
caps, proceed next to make a double cut in the porce- 
lain rod as described in the case of the single tube 
rod, observing to have it deeper on the lingual sur- 
face (Fig. 124 B) and to leave it sufficiently long for 
shaping up. Next separate the rough block from 


190 TUBE TEETH 


the rod, and proceed to roughly shape up the teeth 
using for the purpose the largest and coarsest wheel. 
As a guide to cutting, and in order to give greater 
confidence in doing so, the outline of the teeth should 
be pencilled on the block. If irregularity with re- 
gard to the relation of the crowns is intended, as 
for instance the lateral overlapping the central, this 
should be provided for at an early stage before the 
incisive edge of the block is thinned down too much. 
A cat with a thin-edged wheel should be made in 


Fic. 125. Stages in shaping up double incisor crown from rod No. 27. Time 
taken, 30 min. 


order to define approximately the width of each 
tooth, and the groove should be made deeper and 
wider at the cervical than the incisive border, indeed 
it should be quite thin and shallow toward the latter. 
A cut should also be made on the lingual surface 
of the block approximately defining the width of the 
teeth on that surface also. 

The subsequent shaping up of the labial and lin- 
gual surfaces of the crowns will be best carried out by 
means of the wheels and discs shown (Fig. 126), also 
Leaming’s “ Vulcan,” carborundum wheels and discs, 
but the choice of wheels with regard to size, shape of 
edge, coarseness, etc., must remain a matter of indi- 
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vidual preference. Care must be observed, however, 
not to damage the surface of one tooth while grind- 
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ing the other. It is of special importance to avoid 
doing this when defining and deepening the division 
between the crowns, and at the same time shaping 
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their approximal surfaces. The 5S. 5. W. vulcarbo 
point No. 12, vulcarbo disc No. 5, and Leaming’s 
disc No. 508, as well as others by these. makers will 
be found invaluable for the purpose. The copper 
carbo-cutter No. 4, suggested by Dr. P. W. Smith of 
Palmyra, N. Y., will also be found most useful used 
in the manner he suggests, but the sugar solution 
spoken of will be found more satisfactory in retaining — 
the carborundum powder than will plain water. 
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Fic. 127. Labial and incisive views of teeth cut up from double tube rod 
No. 32, tubes’8 mm. apart. A, Central incisors. B, Canine and bicuspid. 
c, Two bicuspids. , Bicuspid and molar. ; 


The process of shaping up should be continued 
until the crowns are ready for final touching up at the 
chair side, or they may be entirely finished. With 
regard to the time required to fit two crowns shaped 
up from a double tubed rod, it will be found that in 
some cases it does not take much longer to do so than 
in the case of a single crown, for the reason that the 
two posts permit of the crowns being carried accu- 
rately to place without danger of their direction being 
altered. Fig. 124 shows some of the stages of 
preparation, and the methods suggested are appli- 
cable to all multiple crowns formed from tube rods 
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of which several examples are shown in Figs. 127, 
128 and 1209. 

The reluctance which has hitherto been shown to 
do more than the minimum amount of grinding has 
been due to a number of causes which have been 
already dealt with, but in spite of their removal, 


Fic. 128. Buccal views of teeth cut up from rod Nos. 27 and 28. 


the disinclination spoken of still persists, and is most 
marked with regard to the labial surfaces of the teeth, 
and more particularly with those of the incisors and 
canines. Long standing custom has apparently 
decreed that these surfaces must be inviolate, but 
artistic. results in certain cases can only be obtained 
by abandoning these prejudices. Another factor 
which appears to militate against the art of tooth 


Fic. 129. Shows end view of Fig. 128. 


shaping is its supposed difficulty and the wide- 
spread idea that it calls for exceptional skill and 
occupies much time, and this mistaken idea might be 
applied to the shaping up of teeth and crowns from 
porcelain rods and larger forms of tube teeth. With 
the view, therefore, of removing these apparent 
obstacles, the reader’s attention is directed to a 
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consideration of the following facts, which will be 
further amplified before concluding a description 
of the methods suggested for obtaining skill in tooth 
shaping, and these should be helpful in connection 
with grinding, shaping, and fitting plain teeth also. 

The acquisition of skill in shaping teeth depends 
upon several factors, some of which will be briefly 
dealt with. Thus, a thorough knowledge of the sur- 
face anatomy of the teeth and the various types to be 
met with should be part of the ordinary equipment 
of student as well as practitioner, and it is knowledge 
which is easily and quickly acquired by the exercise 
of intelligent observation. Valuable help will be 
obtained in this direction by gathering together as 
many specimens of typical natural teeth as possible, 
and as a further aid towards obtaining “an eye,” 
for tooth forms, it is well to cultivate the habit of 
outlining the various surfaces of natural teeth by 
simple outline drawing on paper, and also on porce- 
lain rods, from which the superficial glaze has been 
removed. It is necessary to realise the importance 
of paying heed to these observations, because it 
must be apparent that the absence of the knowledge 
spoken of must result in much time being lost, in 
deciding where to grind. It naturally follows then, 
that the greater confidence one has in knowing where 
to grind, the more rapidly the desired result will be 
obtained. Other conditions being equal, the man- 
with artistic instincts and natural aptitude will 
excel one less fortunately endowed, and will obtain 
better results. At the same time, these qualities 
are no more necessary in connection with tooth 
shaping than in any other department of our work, 
and the results which follow from their possession 
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are merely an advantage, not a necessity. Whatever 
advantage the experienced practitioner may have 
over the student or beginner will be mainly on account 
of his greater knowledge of tooth forms, and very 
little of it will be due to his previous 
experience in grinding. Indeed, he 
will probably have no small amount 
of difficulty in trying to rid himself 
of certain preconceived ideas and 
prejudices which will handicap him; 
and if he has failed to familiarise 
himself with the shapes of the various 
teeth, he will doubtless be confirmed 
in the misguided idea that the mere B 
mechanical removal by grinding of a 

certain. amount of porcelain accounts 


Fic. 130. A and B 


for most of the time spent in tooth 
shaping, and he may fail to grasp the 
important fact that time is lost mainly 
in deciding where to grind. It has 
been already stated, and it is worth 
while repeating, that in order to real- 
ise what can be done in the matter of 
rapid grinding (Figs. 130 and 131) it 
will be necessary to employ wheels 
better suited to our purpose than 
those at present in use, and that for 
every-day workroom grinding and 


shows amount 
ground off rod No. 
26in I minute. 4, 
Carborundum 
wheel used. Size, 
Ag is DY; easel. 
Grade K. Grit 
80. Vitrified bond. 
Speed 1200. Note 
chipping of edge. 
B, Elastic bond 
wheel used. Size, 
Amines DY tes ab. 
Grit 90. Speed 
1200. 


without special reference to the matter of shaping 
up teeth or crowns from tube teeth or porcelain 
rods. It is well worth the practitioner’s while to 
put to the proof the illustrations given regarding 
the possibilities in the matter of rapid grinding, 
and for this purpose he is advised to procure a car- 
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borundum wheel, 34 or even 4 inches in diameter, 
3ths of an inch thick, grit 100 or even 80, grade kK, 
L, M, or N,1 and note the amount of porcelain which 
can be ground in say 35 to 45 seconds (Fig. I24B). 
This will bring home to him far more forcibly and in 
a practical way what can be done in the matter of 
time saving by the use of suitable wheels, than any 
amount of writing can do. The art of tooth shaping 
is so simple that a small amount of practice will 
enable the tyro to obtain 
results which will bear 
comparison with manu- 
factured teeth and crowns, 
and the apparently crude 
A B c specimens which he soon 
A ee ue i aa od ee learns to produce quickly, 
Time, 1 min. Wheel used carborun- have an amount of char- 
dum, 4 in. by %in. Vitrified bond. acter which often makes 
Gradek. Grit. 100. c,Shows crown : 
ground off. Same wheel used as them superior to the more 
above. Time 30 sec. The elastic finished article, and this 
bond wheel used in Fig. 130 would is best seen when they are 
show better results. : 
| compared with natural 
teeth in the mouth. In order to make the compari- 
son most convincing, a further test may be carried out 
in the following manner: — Select a plain tooth to 
match a natural tooth in shape, size, and colour, then 
proceed to shape up a tooth from a porcelain rod or 
largest size of tube tooth to match as nearly as possible 
the natural one in shape and size, but without at- 
tempting to copy too closely the niceties of outline or 
detail. In the great majority of cases, the comparison 
will be in favour of the roughly shaped up specimen, as 
against the manufactured one. These points deserve 


1 See the Carborundum Company’s Trade Catalogue. 
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careful attention and should be put to the test, vas 
the results are likely to prove both surprising and 
gratifying, and will no doubt encourage the beginner 
in the prosecution of a delightful and fascinating 
art wherein excellent results are to be got by means 
of a very moderate equipment, both of skill, time 
and material; but there is an additional advantage 
in that he will feel that he starts more on a level 
with his seniors in this than in any other branch of 
our work, because his text books will have shewn 
him that little instruction has been offered even in 
regard to fitting teeth or crowns, while the few 
instructions given in regard to shaping teeth have 
been confined to suggestions about grinding a little 
off the cervical and incisive margins of the incisors 
and canines, and grinding the back teeth in order 
to obtain a good occlusion. 


CHAPTER: XI 


CROWN WORK 


Tube Teeth Crowns without Collars 


“HE unbanded or collarless crown has always 

been a favourite, and its growing popularity 
is evinced by the rapid increase in number 

of detached-post crowns, most of which are used 
unbanded. Doubtless the popularity of the latter 
is partly due to the limited demand which they make 
upon the skill and time of the operator, to the large 
selection afforded — indeed, one might say the too 
large selection —and possibly also in some cases 
to their cheapness. There are, however, very many 
conscientious and skilful operators to whom some of 
these advantages would not appeal, but who main- 
tain that the strength derived from banding roots 
and the additional anchorage thus obtained is neu- 
tralised by the increased difficulty in preserving a 
healthy condition of the gum and pericemental | 
membrane, and for these workers the unbanded 
crowns provide all the advantages which they con- 
sider necessary. There are also many cases which 
from various causes, such as caries, or fracture of a 
portion of a root, make the accurate fitting of a band 
impossible. These cases may be successfully dealt 
with by means of what is usually known as the 


plate and dowel, or the unbanded crown. 
198 
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The preparation of the root with regard to its 
surface differs from that followed in connection with 
the banded crown, and should be carried out in the 
manner shown in Fig. 132a, first described by Dr. 
C. M. Richmond, and known as the New Richmond 
Crown. The advantage of this method of shaping 
lies in the resistance offered to the forward thrust of 
the crown in the case of the front teeth, to which 
this method of preparation is alone suitable, resulting 
as it does in diminishing the strain put upon the 
post, and transferring part of it to the lingual surface 
of the root, thus minimizing the danger of fracture, 
while it also prevents rotation. a 
This method of preparation is 
not suitable where decay has ex- 
tended below the gum, unless it 
is confined to the palatal or 
labial surfaces only. The cut- 
ting-down of the root should gig. 32, 4, IN erate rea 
extend to about one sixty-fourth — root for unbanded crown. 
of an inch below the marginon. * aah ands CaBt pos uce 
the lingual, and slightly deeper 
on the labial surface, which should he shaped to 
follow the outline of the gum margin, so that the 
joint may be perfectly hidden. In this method the 
enamel should not be removed, and so the prepara- 
tions should be made by means of small stones, and 
not with a root-facer, such as the Ottolengui, as 
thereby there is danger of fracturing the ring of 
enamel surrounding the root. Assuming that the 
case about to be described is that of a central incisor, 
the canal should be reamed out to a No. 2 size Peeso 
reamer — which is about 134 U. 5. G. wire — and 
after the apex has been sealed a tapered post should 
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be fitted to the canal, and if need be, bent to the line 
of the cutting edge of the adjoining teeth, and this 
as a rule can best be done after the impression has 
been cast. A piece of pure gold No. 28 to 30 gauge 
should now be cut to conform with, but extend 
slightly over, the surface of the root, to which it 
should be burnished. It should then be perforated 
at the point indicated by the depression, which 
shows the position of the canal.- The end of the 
post should next be grasped with the roughing pliers, 
and the point forced through the small opening 
made in the cap, until the post is home into place 
(Fig. 1328). A small piece of temporary gutta- 
percha stopping should next be moulded over the 
cap and around the post, and post and gutta-percha 
erasped with pliers and carefully removed; or, if 
sufficient care be taken, the post and cap may be 
removed without resorting to the use of gutta- 
percha, and in consequence the necessity for invest- 
ing can be avoided. Cap and post should next be 
united by means of a small piece of solder sufficient 
only to tack them together, and, after soldering, 
once more placed on the root and burnished to fit 
it accurately, while any surplus gold covering the 
root should be trimmed off. An impression, or an 
impression and bite with the cap and post in position 
on the root should now be taken, and this should 
include one or two teeth on éither side. A suitable 
tube tooth should then be selected and shaped up 
and ground to fit the cap in the manner previously 
described, or a porcelain rod may be used if a satis- 
factory tooth cannot be obtained. Another method 
by which the cap is dispensed with, and only a post 
employed is as follows: — Prepare the root in the 
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manner already described, and fit a post to the canal, 
when an impression should be taken and a model 
obtained; next the crown should be fitted to it, and 
the post afterward cemented into the root when the 
crown may be fine-fitted to the root. The subse- 
quent steps of finishing have already been dealt with. 
In place of an ordinary post, a How screw, size B, 
may be used in the manner described in connection 
with these instruments. 

Another method is to dispense with a model 
altogether, and shape up the crown directly to the 
root. This may be done in the following manner: 
the root having been prepared as already described, 
the post should be fitted, adjusted, and fixed to 
place, when a suitable tube tooth should be selected 
and rough-fitted, care being taken to leave it suffi- 
ciently large for fine-fitting to the root in the manner 
described in connection with the fitting of a front 
tooth crown to a model; but as no preliminary trim- 
ming of the approximal surface of the adjoining 
teeth is here possible, care must be observed to first 
fit the tooth tightly into the space. In order to 
mark the point of contact between the tooth 
and root, small discs of articulating paper may 
be employed, or vermilion paint used. The ad- 
vantages gained by the post acting as a guide to 
accurate fitting shortens the operation and makes 
it easier. 

Tube Posts. Where it is deemed necessary to 
employ a tube post instead of a solid one, this may 
be done as mentioned in Chapter V, page 63. : 

Unbanded Bicuspids. ‘The method of procedure 
in connection with the application of a bicuspid 
crown to an unbanded root differs from that neces- 
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sary in dealing with the incisors, as the former does 
not permit of the root surface being shaped in the 
same way, as thereby the porcelain crown would be 
unduly weakened and so a saddle shape should be 
given to the root, (Fig. 133). Should there be two 
canals, as is usually the case in the upper first bicus- 
pid, a post should be fitted to each. 
(See description given in Chap. IV, 
of Fig. 37). 

Unbanded Upper Molars. Here 
again the general method of pro- 
cedure closely approximates to that 
Fic. 133. Bicuspid followed in dealing with the bicus- 

root prepared for . ‘ 

=e pids, though there are necessarily 
differences in the matter of detail. 
The palatal root, being the longest and strongest, — 
is best suited for the purpose of carrying the post, 
which may be bent as in Fig. 134. A better plan, 
however, is to fit a post to the palatal canal, and a 
separate one to carry the crown, following the 
method described on page 53, and 
taking advantage of reinforced 
anchorage where this is necessary 
by shaping the pulp chamber as 
therein described, or by utilizing 
the canal of one of the buccal 
roots. While the bite is usually Fis- 134. Shows post 
: bent to carry crown. 
open enough to allow of sufficient 
strength of porcelain for both the first and second 
molars, the third molars, both upper and lower, 
can rarely be relied upon to afford a_ sufficient 
thickness of porcelain for strength, and an all-gold 
crown is most suitable for them. 
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Crowning Molar Roots which have been Separated 
by Decay at Their Bifurcation 


While it is unusual to meet with this class of case, 
they are not very uncommon. Hitherto the only 
method suggested whereby such roots could be made 
useful has been to cap and band the individual roots, 
join them together, and on this foundation to con- 
struct a gold crown, or to treat them as individual 
gold crowns. No attempt as far as the writer is 
aware, has been made to describe a satisfactory 
method of all-porcelain crown substitution to meet 
those cases. This doubtless has been due to the 
supposed unsuitability for the purpose of the various 
forms of porcelain crowns, though there appears to 
be no reason why some of these fused on to a 
platinum base should not have been suggested. 
Whatever the reasons may be for not doing so, they 
certainly could not apply to tube teeth, as experience 
has proved that these are well suited for this purpose, 
both with regard to adaptability and _ strength, 
while they have all the advantages in appearance 
which porcelain possesses. Ordinarily the lower 
molars yield better results than do the upper ones, 
as the difficulties with regard to the latter are 
increased, owing to the presence of three instead of 
two roots. The method of application differs from 
that of a tube molar crown in only a few details, and 
consists in banding and capping the individual roots, 
where these are capable of taking their share in 
supporting a crown, Figs. 135 and 136. 

In the case of a lower molar, after the caps and 
bands have been made, as long a post as is practicable 
should be fitted to the posterior canal, which usually 
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affords the best anchorage, and soldered to the cap 
in the usual way. It will be frequently found that 
the anteroir root permits of only a very short post, 
or even none at all, but such. 
anchorage as may be available 
should be fully utilized. After 
soldering, the caps should once 
more be placed upon the roots, 
and the accuracy of their fitting 
tested, after which a_ small 
Fic. 135. A, Roots of lower plaster impression should be 
molars capped and banded. ) ‘ie 
Caps joined together with taken of them in _ position, 
central post to carry tube when these may be replaced 
tooth crown. 8, Shows in the impression if they do 
completed crown. : 7 
| not come away in it. The 
impression should then be cast in investing material, 
and the plaster removed after the latter has hardened; 
next, the caps should be united by means of solder, 
and if necessary strengthened by a piece of plate. 
A post to carry the tube tooth should be soldered 
centrally between the united. s i 
surfaces of the caps for the 
purpose of carrying the tube 
crown (Fig. 135), which should 
be fitted to the cap and to the 
bite in the usual manner. 
Another method is to solder Fic. 136. a, Individual roots 
a vertical post to each of the lower molar canye aead 


f banded with separate posts 
Caps (Fig. 136) and shape up _ineachtocarry.crown formed 


a double-tubed crown) from ‘tom double tube rod. 
roniNeieeuat 29 (Fig. 136B). Shows completed crown. 
Crowning Loose Teeth. The first thought that 
will occur to the reader will doubtless be that loose 
roots should not be crowned, and this is doubtless 


F 


iS 
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true in the majority of cases; but circumstances 
sometimes arise which make this operation not only 
highly desirable, but necessary, the results being 
that a root thus treated often has a long period of 
usefulness. 

The expression “loose tooth” is one capable of 
wide interpretation, and no hard-and-fast rule can 
be laid down with regard to the degree of looseness 
which will warrant crowning. Consequently, the 
choice of such cases as are likely to prove successful 
is one which each operator must decide for himself, 
and in doing so many important factors will call for 
consideration, such as the age of the patient, the 
cause of the loosening, the probability or otherwise 
of the tooth responding favourably to treatment, 
the amount of support obtainable — usually a neces- 
sary adjunct to success—and lastly the skill in 
carrying out the various steps in the operation. 

Ordinarily, the joining together of two or more 
loose roots increases their individual chance of use- 
fulness, and favours such therapeutic measures as 
are adopted with a view to this end, and these results 
also necessarily follow when a loose root is anchored 
to a firm one, with the result that such loose roots 
usually attain a remarkable degree of firmness, 
owing to the consolidation of old bone and deposi- 
tion of new. ‘The principle may be further extended 
to include a large and important class of cases, in 
which a number of loose teeth may be splinted 
together to afford a foundation for one or more 
tube teeth. For descriptive purposes, then, the 
two following types of cases will be selected: — 

(1) That in which two or more loose teeth or 
roots are joined together; and 
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(2) That in which a loose tooth or root is anchored 
to a firmly implanted one either by means of a 
crown, bar, or inlay. 

With regard to the first class, assuming the case 
to be that of a loose second bicuspid which is to be 
joined to a loose molar, the caps and. posts should 
be made as for single crowns, adjusted to place, and 
a small plaster impression taken in the usual way. 

A 5 This should be cast in 
investment material in 
order that the parts 
may be maintained in 
their exact relation- 
ship. After they have 
been soldered to- 
gether, they should be 
replaced on the roots 
in order to make cer- 
tain that their rela- 


tionship has not been 


Fic. 137. A, Shows molar and biscupid 4. 
crowns shaped up from tube rod No. 32. disturbed. A _ small 


B, Shows two bicuspids shaped up from model and bite should 

Sed tease: now be taken and the 
caps removed and placed in the impression, the 
model ‘and bite being cast in the usual way. The 
remains of each of the posts projecting above the 
caps should then be cut off, and separate posts 
soldered as for individual tube crowns or two tube 
crowns joined together and formed from porcelain 
rod No. 30, 31, or 32 may be used (Fig. 137). The 
crowns should now be fitted and shaped in the usual 
way, the final touches being given at the chair side. 

Opportunity may be taken here to point out that 
no difficulty need be experienced in obtaining paral- 
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lelism between the posts where two or more crowns 
are formed from a tube rod or tube blocks when the 
posts are used vertically as in these illustrations, as 
the tube rod is a certain guide to the direction of 
the posts. Later on it will be seen that ample pro- 
vision is made for adopting a similar simple means 
of obtaining vertical parallel tubes when tube rods 
are used horizontally in bridge work, and that the 
special appliances which have been devised for the 
purpose of obtaining parallelism are unnecessary. 
With regard to the second class, where a loose root 
is to be anchored to a firmly im- 
planted tooth, and assuming once 
more that the case is that of a 
loose upper second bicuspid root, 
which is to be joined to a firmly 
implanted molar, in the crown and rp pee hs 
Pepe oeimiaesumace of the molar ~ of attachment by sup: 
which is to furnish the supple- plementary post into 
mentary anchorage, a suitable ™"* 
cavity should be prepared for the reception of an 
anchorage bar or a gold inlay. Not infrequently 
this will call for devitalization of the molar pulp, 
but very often a filling or cavity is present, and 
when this is the case advantage should be taken of 
it. Figs. 138 and 139 show a method of attachment 
which will be found suitable for most cases, and 
consists in soldering a supplementary post to the 
edge of the cap and band, and bending it to fit 
into the cavity of the tooth. For this purpose a 
model and bite will be necessary to enable the 
anchorage wire or bar to be fitted, and this and 
the central post for carrying the crown may be 
soldered to the‘ cap at the same _ time... The 
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tooth afterwards may be fitted to the cap in the 
ordinary way, a groove being cut in its ‘distal surface 
for the accommodation of the bar, which may be of 
half-round instead of round wire; or the crown may 
be fitted first to the cap and a groove then cut in its 
approximal surface into which a round or half-round 
wire may be fitted and afterward soldered to the 
cap. The supplementary or firm anchorage tooth 
may sometimes require to be crowned by means of 


Fic. 139. A, Bicuspid tube crown formed from rod No. 24 with the tube 
horizontal. The root is capped and banded and post is soldered on an- 
terior edge of cap to enter tube soldered to horizontal bar as shown in Fig. | 
B. cc, Shows the constructional details of a second lower right bicuspid. 


an all-gold crown, when their union should be carried 
as near their occlusal surface as is consistent with 
sufficient strength. By this means the interproximal 
space will be least interfered with. 

Supplemental Anchorage. This is necessary 
where there has been extensive recession of the gum 
followed by decay low down on the buccal surface of 
a tooth, as for instance in a second lower bicuspid 
(Fig. 140a). Here the exposure of the root with 
subsequent decay prevents the use of a sufficiently 
long post in the root, and so a supplemental anchorage 
becomes necessary. The tooth should be capped 
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and crowned as described; then form an inlay for 
the cavity in the molar and extend it to form a spur 
to rest in a deep recess hollowed out in the grinding 


Fic. 140. a, Shows lower bicuspid with insufficient 
length of post in canal. Supplemental anchorage is 
obtained by inlay in crown of molar extended on to 
recess in bicuspid tube crown as in B, 


surface of the tube crown extending to the post, the 
inlay being permanently cemented into the molar 
(Fig. 1408). Along with the disadvantage spoken 


Fic. 141. a, Shows gold cap built up on buccal sur- 
face in order to avoid undue thinning of porcelain 
on cervico-buccal surface of tube crown. B, Shows 
buccal view. c, Shows excessive thinning of porce- 
lain. 
of in connection with insufficient anchorage obtained 
by means of a post only, the cervico-buccal portion 
of the porcelain crown is apt to become unduly 
thinned, and so weakened, particularly when the 


difference in level between the lingual and buccal 
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margins is great. Under these circumstances the 
gold cap may be thickened up on its cervico-buccal 
surface, to which the crown should be fitted, and 
when finished the gold will appear as a cervical 
filling (Fig. 141). 


The Application of a Porcelain Shell Crown to a 
Tooth with a Living Pulp 


While the majority of practitioners favour devital- 
ization of the pulp in all but a very limited class of 
cases, there are some who for reasons which they 
consider good prefer to conserve its vitality, particu- 
larly in the case of the incisors, both upper and lower, 
whenever it is practicable to do so. The reasons 
advanced for preserving vitality need not be fully 
entered into here, but that it is sometimes advisable 
and indeed necessary to do so is beyond dispute. 
Among the most common cases which require this 
treatment are certain forms of malformation of the 
crowns of incisors, such as deficiency of the enamel 
or extensive abrasion, partial or complete calcifica- 
tion of the pulp, whereby its devitalization and sub- 
sequent removal might be rendered difficult or 
impossible without the risk of perforation. The 
age or physical condition of the patient may also be 
an important factor in deciding against any attempt 
being made which would involve possible pain or 
tend to prolong the operation; also certain cases of 
malformation of the root which might preclude the 
employment of a post. Quite a number of methods 
have been suggested for treating such cases, and 
these consist mostly in applying the principle of the 
jacket crown in combination with a porcelain facing. 
But all of these plans are open to certain objections 
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either on account of lack of strength, excessive bulk, 
unsightliness, or difficulty of construction, and most 
combine one or more of these objectionable features. 
The method of applying a jacket crown with a porce- 
lain face, the incisive edge of which is strengthened 
by means of clasp gold and solder with a view to 
protecting the porcelain is unsightly, unnecessarily 
bulky, and not much superior in point of appearance 
to that most objectionable creation an_all-gold 
crown. If the protection of the incisive edge of the 
porcelain in the manner described is dispensed with, 
there is danger of fracture. The application of 
several of these forms of shell crown has recently 
received a considerable amount of attention, and has 
not a few advocates. The manner of their construc- 
tion is usually as follows: The remaining natural 
crown is shaped up to admit of the accurate adap- 
tation of a platinum jacket or cap of No. 60 foil, 
burnished to it, or of No. 36 soft platinum plate 
employed in the same way, or a die may be used to 
swage it. A very thin facing is ground to proper 
adjustment, and the pins soldered to the cap, when 
the crown is completed by fusing a sufficient quantity 
of body over it. Obviously such a form of crown is 
lacking in the first essential, namely, strength — 
because, as has been already pointed out, fused 
porcelain, even when supported by a platinum shell, 
is much too weak. In order to minimize this, the 
use of high-fusing body is suggested, and doubtless 
in the hands of the expert this may yield good results 
in certain selected cases, but for those who have 
little experience of porcelain work, the method is 
unlikely to afford the results expected. Therefore, 
the foregoing objections to the use of fused porcelain 
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appear to impose a sufficient barrier to further exten- 
sion of its use in this direction, unless a variety of 
porcelain can at some future time be produced which 
is free from the defects already mentioned. Such a 
contingency, however, seems remote, and probably 
our energies would be much better employed in an 
endeavour to improve the quality of fused porcelain 
with regard to strength and colour, and do away 
with the equally serious disadvantages imposed by 
its excessive liability to shrinkage. Meanwhile, it is 
hoped that advantage will be taken of the means at 
our disposal in connection with tube teeth and 
porcelain rods, as these yield all the 

advantage claimed for fused porce- 

lain and in a manner of which the 

latter is incapable. There remains, 

too, the question of time, and as 

Fic. 142. Tooth pre’ the methods spoken of call for more 
PENS: eee tiiketey arse ks ordinary amount of this, a 

celain snell Crown. - 

simpler and better plan will doubtless 

commend itself. This we have in the use of the tube 
tooth, which calls for no special skill beyond that re- 
quired in ordinary prosthetic work. It is proposed, 
then, to consider some of the methods wherein the 
employment of these teeth has been proved to yield 
highly satisfactory results. In the case, say, of a cen- 
tral incisor, the labial surface of which is extensively 
denuded of enamel, the crown of the tooth should 
be shaped up as in Fig. 142, the preparation being 
carried to the gum margin or a little beyond it, and 
following the festoon of the gum. Generally speak- 
ing, the whole of the enamel should be removed by 
means of carborundum wheels and points. This 
operation may be carried out with little or no pain 
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in the following manner, which, it may be remarked 
in passing, is also an invaluable method with some 
slight modifications, of opening into an acutely 
inflamed pulp. 

Place the tube of the saliva ejector in the mouth, 
and have the assistant direct the stream of water 
continuously upon the tooth, commencing with a 
syringeful, about 60-70 degrees, and quickly change 
to one about 10 degrees lower and follow with one of 
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Fic. 143. a, Central incisor tube tooth. B, View of base. c, Base hollowed 
out. D, Section showing part hollowed out. £, Finished tooth with root. 
Time taken to hollow out base of crown 6 min. 


ice-cold water, continuing with this during the shap- 
ing up process. In this manner all pain is avoided. 

It is not proposed here to enter into further details 
with regard to the shaping up process. This is 
familiar to those in touch with modern methods of 
crown work, and so the method of procedure in 
connection with fitting and shaping a crown from a 
tube tooth or section of porcelain rod will now be 
dealt with. The general plan is as follows: If the 
tooth is an isolated one then no model is necessary, as 
the crown may be fitted directly to the shaped up 
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tooth. Having selected a suitable tooth of the right 
colour and of ample size, proceed to enlarge the tube 
at its base, and in order to do so employ the coarsest 
grit of carborundum point mounted in a porte- 
polisher. Place the tooth in a rubber cup filled with - 
water, base upward, and, with the engine run at a 
high speed (see Chap. X, p. 171), hollow out the base 
(Fig. 143c). Ordinarily it will require to be shaped 
as in Fig. 143D, and Fig. 144 so a rotary motion 
should be used to deepen the recess. This takes 
: only a few minutes; in 
fact, the .average “ime 
taken to hollow out is 
about five minutes. The 
shaping up and polishing, 
however, may take any- 
where from twenty min- 
. utes to an hour. The 
Fie. 144. Shows molar shell crown latter should be ample 
: formed as in Fig. 143. 
even when the largest size 

of tube tooth or porcelain rod is employed. If need 
be, small wheels may be used to enlarge the recess 
still further. The eye alone will serve to gauge very 
nearly the amount which should be ground out. The 
crown may then be tried on and points of contact 
noted and ground off until an accurate fit is ob- 
tained. To facilitate this, paint may be used to 
mark the points of contact. Having obtained an 
accurate fit, proceed to shape up the tooth to the 
desired size, and form in the manner described in 
Chapter X. 

Another method is to take an impression, fit the 
crown to it, and fine-fit at the chair side. , 

The strength of the anchorage of the crown to 
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the tooth, and the strength of porcelain thus ob- 
tained is greatly in excess of that got by any of the 
other methods described as the ground recess, affords 
the maximum amount of hold for the cement, while 
the porcelain, being manufactured, greatly exceeds in 
strength that of the fused porcelain crown. In con- 
sequence, a much thinner porcelain shell may be used. 
Moreover, the final shaping up of any or all of the 
surfaces of the crown may sometimes be done after 
it is set on the tooth, and the polishing carried out by 
means of the smoothing wheels previously spoken of 
and felt or moosehide buffs, with pumice and water. 
The ‘facket Crown with Tube Tooth. If a single 
tooth only requires to be crowned, that portion of 
it standing above the level of the 
gum should be cut down to within Le 
about 1s of an inch of the gum on the 
lingual and level with it on the labial Fis. 145. Post sol- 
surface, the periphery of the root “"°) @t°ry. 
trimmed, and a band and cap formed in the usual 
way, the former being made of 22-carat platinized 
gold No. 30 gauge. The post should be soldered 
as near the front as possible for uppers in order 
to obtain the maximum strength of porcelain (Fig. 
145), and this may be done by using a tube tooth 
or section of porcelain rod of sufficient size to 
cover the cap, at the same time allowing the post 
to be placed where it will least affect the strength 
of the crown. Usually this will be near the labio- 
cervical border. Even a very short pin will permit 
of ample anchorage of the crown to the cap. In- 
deed, the rough surface left by grinding the base 
gives in it self remarkable adhesion, especially when 
the gold is also roughened. Attention at this point 
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is once more drawn to the fact that the better the 
fit of porcelain to cap, and of post to tube, the © 
more secure the attachment. The statement so 
persistently made by so many writers that a 
considerable body of cement adds strength, is en- 


ELS) tirely erroneous, is 
eae contrary to the facts 
; of HR of experience, and is 
Fic. 146. Central incisors formed from also negatived by the 
double tube rods. a, Approximal sur- argument — undoubt- 
face. B, Lingual surface, c, Labial edly a sound one — 
ae | applied to inlays, 
wherein it is ‘maintained that the smaller the 
body of cementing material, the more secure is the 
attachment. In these cases where two or more 
adjoining teeth require crowning at the same time, 
greater strength is obtained when these are shaped 
up from a double-tubed 
porcelain rod (Fig. 146) 
than when _ individual 
crowns are employed. 
Double Shell Crowns. 
These may be made by 
applying the principle 
and adopting the plan 
shown in Fig. 143, where- 
by a section of double A B 
tube rod may have the ee ad 
base of each crown hollowed out to afford anchor- 
age. Fig. 147 shows two central incisors so shaped 
from rod No. 30, with tubes 5.5 mm. apart. The 
foregoing method may be applied for the replace- 
ment of a pair of detached or fixed-post crowns, 
the renewal of which from some or any cause may 
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necessitate this, and where it is undesirable to 
attempt removal of the existing anchorages, Fig. 
149. Thus, for instance, it may be employed for 
the replacement of: one or two Rich- 
mond crowns, by grinding off the 
metal backings and leaving the posts 
standing sufficiently high to afford 
the necessary anchorage, or for joining 
together two loose roots. Figs. 150 
and 151 show a further extension of 
the principle where it will be seen that 
one root is missing. 

Crowning Lower Front Teeth. While Fic. 148. Shows 
an almost endless variety of methods dea a 
have been suggested for crowning all and canine 
the teeth in the upper jaw and the _ shaped up from 

ae : : tod No. 30. 
grinding teeth in the lower, there is a 
remarkable dearth of literature on the subject of 
crowning the lower incisors and canines; moreover, 
little provision is afforded for selection in the matter 


Fic. 149. Shows method of replacement of broken Rich- 
mond or other post crown by a tube crown. 


of either fixed or detached-post crowns suitable for 
this purpose. To judge from the absence of criticism 
with regard to this deficiency, one would assume that 
the necessity for crowning these teeth seldom arises. 
While it is true that one meets with far fewer cases in 
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the lower than in the upper jaw, and that it would be 
difficult to state with accuracy the proportion which 
these cases bear to those of the upper incisors, it 
is probably fairly near the mark to 
say that the proportion is somewhere 
about 1-10. At all events, they are 
sufficiently numerous to call for more 
attention than seems to have been 
given them. Such methods of crown- 
ing as have been suggested have been 
(1) concerned mostly with the use of the 
race rare banded crown with porcelain face; 
porcelain shel where the bite is: Close, it ¢ha@empeen 
crown with lateral Holdly suggested to apie all-gold - 
incisor extension. 
crowns as previously mentioned. As 
these have been the chief methods suggested it seems 
reasonable to suppose that they have been advanced 
because it has been taken for granted that no other 
method which would combine the necessary strength 
with esthetic require- A B 
ments is available, and in 
the absence of the tube 
tooth this fact is undent- 
able. These, however, 
meet all requirements 
either when employed 
as single crowns. or 
when conditions permit Fic. 151. Extension of principle shown 
of two or more being in i490 ee 
shaped up from a porcelain rod, and the advantage 
gained in strength is even more marked than in the 
upper, (Figs. 152 and 153). 
~The method of employing them is precisely the 
same as in the case of upper incisors. With regard 
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to these lower tube teeth, they are generally too 
small in the base to cover a banded root, but when 
this is the case a suitable one may be readily formed 
from one of the larger forms of tube teeth, or from 
a tube rod. The canal should be enlarged with 
the small special size of Peeso reamer,! and enlarged 
at its proximal end with No. 1 reamer; owing to 
the thinness of these roots, it is generally desirable 
to employ a full band, and that part of the post 


Fic. 152. Lower Incisor Tube crowns. 


which enters the canal should be tapered from its 
junction with the cap. 

Tube Crowns in Abrasion and Erosion. The appli- 
cation of tube crowns in cases of extensive abrasion 
and erosion calls for fuller consideration, as these 
cases are of frequent occurrence. The causes which 
give rise to this condition are numerous, and among 
the most common is faulty occlusion resulting from 
early malposition of the teeth. When this occurs 
it is nearly always associated with an edge-to-edge 
bite, which tends to become aggravated with ad- 
vancing years. The number of teeth involved, also 


1 See page 812 of the “Dental Cosmos” for July, 1914. 
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the character and extent of the wearing-down 
process is subject to wide variation, and is hastened 
by loss of the grinding teeth; as a matter of fact 
this is one of the most common exciting causes of 
abrasion and of the conversion of a normal bite into 
an edge-to-edge one. The etiology, however, need 
not be considered further, but consideration given to 
the subject of treatment. 
When the conditions are similar to those dealt 


Fic. 153. Shows three stages in shaping up and fitting lower front tooth crowns 
from rod No. 28. Time 13 hrs. 


with in connection with the crowning of living teeth, 
the methods therein described will be found applica- 
ble, but when it is possible to devitalize the pulp 
and utilise the root for the purpose of obtaining 
anchorage, this should be done. Usually the bite 
requires to be opened, either by crowning, crowning 
and bridging, by means of plates, or by a combina- 
tion of these methods in connection with the grinding 
teeth, in order to obtain sufficient length and strength 
of porcelain for the incisor crowns. 

~The number of crowns which require to be in 
occlusion in order to maintain a sufficiently open 
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bite, a sufficient grinding surface, and at the same 
time afford a reasonable prospect of maintaining 
these conditions for a number of years, will depend 
on a variety of circumstances, such as the age of 
the patient, the nature of the teeth, and whether 
the roots are long and firmly implanted. And it 
is surprising what permanence may be obtained in 
this way by crowning the incisors, canines, and 
bicuspids alone, without the help of the molars or 
of plates. Indeed, in many cases the patient 
refuses to consider wearing the latter, even after 
being fully warned of the diminished period of 
usefulness these crowned teeth are likely to afford 
in consequence of the absence of such a valuable 
adjunct. Here the condition spoken of is not 
infrequently made the excuse for employing 
porcelain-faced crowns strongly reinforced with gold 
at their incisive edges for the upper teeth, while it 
is sometimes boldly suggested to use all-gold crowns 
for the lower incisors, and with far less reason than 
where devitalization cannot be resorted to as where 
this is done ample strength may be obtained by the 
employment of tube teeth even in the case of a very 
close bite. Moreover, additional strength may be 
obtained where two or more crowns are shaped-up 
from a porcelain rod (Fig. 154). 


Crowns with Exaggerated Contour 
Cantilever Crowns 


Cases not infrequently occur in which it is desir- 
able to exaggerate the contour of a crown on one or 
both of its approximal surfaces, and the necessity 
for this usually arises from the loss of one or more 
grinding teeth adjacent to the one which requires 
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crowning. Where the space is too large to be filled 
by one of the many forms of porcelain crowns, the 
difficulty is generally met by employing an all-gold 
or porcelain-faced crown, contoured on one or both 
of its approximal surfaces until it is in contact with 
the tooth on each side, in order to prevent food 
from packing down on to the gum, or to prevent 
the teeth on each 
side from tilting 
towards one an- 
other. The largest 
forms of tube teeth 
and porcelain rods, 
especially double- 
tube rod No. 29, 
are pre-eminently 
suited to meet such 
cases, and™ aimed 
much more satis- 
factory way than 


Fic. 154. Case of edge-to-edge bite. The upper 
central, lateral, and canine of each side is by any other means. 


formed from block No. 33. The lower incisors "[‘he built-up por- 


and canines are single tube teeth crowns. . . 
celain crown is sel- 


dom strong enough, while the length of time necessary 
for its construction also tells against it, and the 
all-gold crown is often unsightly. The tube tooth 
and porcelain rods, on the contrary, may be utilised 
for such cases in a great variety of ways, and fulfil 
the necessary requirements both with regard to 
strength, adaptability and appearance, in a manner 
which leaves nothing to be desired (Fig. 155). 
Partial Crowns. Figs. 156A, B, Cc, show a method 
of dealing with a case of extensive decay in a 
molar by means of a partial crown formed from a 
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B Cc 


Fic. 155. Cantilever or extension crown formed from 
double tube rod. a, Crown with double extension. B, 
and c, Anterior and Posterior single extension crowns. 
D, Method of attachment of crown to cap. £, Coronal 
view of a lower molar formed from a double tube rod. 
(extra long antero-posteriorly) to fill large space, such 
as in A, but where the roots are missing. Bars partly 
withdrawn showing inlays which are sunk in the por- 
celain crown. 
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tube tooth or section of a tube rod. ' Such cases are 
fairly common, and the usual method of dealing with 
them is either to’ build them up with amalgam, by 
means of a large gold inlay, or to crown them. All 
of these methods are more or less unsightly, except 
the last, and the last only is free from this fault 
when an all-porcelain crown is used, while there 
may be objections to: the employment of an entire 
crown. It is here that the partial tube crown fre- 


A B Cc 


Fic. 156. Shows partial molar tube crown. a and B, Show 
method of construction. c, Finished crown. 


quently proves invaluable. The method of forming 
it is extremely simple, and is as follows: The pulp, 
if alive, should be devitalized, all decay removed, 
and the buccal canals filled. The apex of the 
palatal canal should be sealed after the canal has 
been reamed out to take a post of suitable size. 
An additional, though shorter post, may be used in 
one of the buccal canals. The approximal, buccal, 
and lingual walls of enamel should then be ground 
flat across. The posts should then be placed in the 
canals, and an impression and bite taken in the 
usual way, the posts being replaced in the impression 
before it is cast, if they have not come. away in it. 
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Before proceeding to fit the tube crown, the post 
should either be bent so that that portion of it 
which is to carry the porcelain crown is parallel to 
the long axis of the tooth, or a separate post should 
be soldered to the post entering the canal (Fig. 
156c). An alternative method is to cast an inlay 
to fit the enlarged pulp chamber, or to swage it, 
and solder posts and inlay together. The porcelain 
partial crown should then be shaped up and fitted 
to the model, and when finished cemented to place. 


The Treatment by Crowning of Upper Molars in 
which the Palatal Root is Partially Exposed 


These cases are probably more commonly met 
with in the first than in the second molars, and the 
difficulties encountered in treating them  success- 
fully, and of obtaining results commensurate with 
the amount of time and skill employed has received 
less attention than the importance of the subject 
appears to warrant. The method of dealing with 
those cases is almost invariably by means of an all- 
gold crown, and there are few cases in which an 
all-gold crown shows to less advantage. Besides, 
there is the difficulty of obtaining an accurate fit, 
and the liability to further recession of the gum. 
The latter inevitably follows sooner or later, and in 
consequence these cases are looked upon by the 
skilled crown worker as among the least successful 
of his efforts. By means of the tube tooth, however, 
highly satisfactory results may be readily obtained 
from the artistic, mechanical, and other points of 
view. Hitherto, no porcelain crown has been manu- 
factured which will meet the needs of such cases on 
account of the fact that they lack a sufficient size 
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of base to cover the roots and extend and supply 
the lost tooth structure. Even the largest of the 
special forms of tube teeth or single-tube rods is 
sometimes too small in the base to permit of suffi- 
cient material for the purpose. A section, however, 
from one of the double-tube rods No. 26, 27, or 28 
admirably meets the needs of such cases. Probably 
No. 28 will, on the whole, be found most useful. 
In preparing the roots, their surfaces should be 
ground level with, or a little below the gum margin, 
as long and stout a post as the case will permit of 
should be fitted to the palatal canal, and a shorter 
one into one of the buccal canals. The pulp chamber 
may also be utilised for the purpose of adding to 
the available anchorage. The enamel should not 
be removed from the periphery of the roots, as the 
crown should ordinarily be a bandless one; the cap 
should be of gold either cast, swaged, or burnished 
to the surface of the root, and the posts which enter 
the canals are to be attached to it by soldering. 
In the case of a cast base, the union of the posts to 
the base had best be made additionally secure by 
soldering, unless the posts are of cast metal also, a 
method to be deprecated. After the base has been 
adjusted to the model, a section of tube rod should 
be rough fitted to the surface of the cap and to 
the form of the crown, and the posts adjusted and 
soldered in the manner already described (Fig. 157). 

Repair Facings. Incidentally it may be pointed 
out that grinding under water opens up _ possibil- 
ities which it is to be hoped will facilitate many pros- 
thetic operations, such as forming a repair facing 
from a plain tooth, which may with advantage be 
employed in place of the 8. S. White long-pin 
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teeth, or other mineral facing, for dental repairs 
(Fig. 158). A duplicate of the latter can be shaped 
up in the following way in about five minutes: 
Select a suitable flat tooth and cut off the pins and 
grind flush with porcelain. With a very small car- 
borundum wheel, No. 185 or No. 162, cut a groove 


Fic. 157. Shows method of crowning upper molar where 
the palatal root is partially exposed. 


in the centre of the back of the facing, deepening 
and enlarging it by means of a flat-ended porte- 
polishing point, medium grade. To obtain the 
necessary undercut, employ an inverted cone car- 
borundum point No. 212 fine grit, reduced to about 
half the size. These 
facings are invalu- 
able for repairs 
to bridges and 
crowns, and, in 
fact, in all cases in which a plain tooth has to be 
replaced. Of course, the remains of the pins are left 
in the backing, and the facing is simply cemented to 
place. Small suitably shaped inverted cone points 
for use in the manner described may be quickly 
formed from a carborundum point for use with the 
porte-polisher. 


Fin. 158. Repair facings. 
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Repairing and Replacing Tube Crowns. In the 
chapter dealing with the superiority of the tube 
tooth, it was pointed’ out that among the many 
advantages possessed by tube teeth was the readi- 
ness whereby they lend themselves to replacement 
in the event of fracture. In addition to this, they 
have the unique advantage of being easily and — 
quickly adapted to any other form of detached-post _ 
-crown, both with regard to external form and basal 
anchorage. 

Replacement of a peeruete: ‘tube crown” may 
be carried out in one of several 
ways, and without disturbing the 
anchorage post. In the case of a 
front tooth, after all fragments of 
porcelain have been removed, the 

Fic. 159. Tubing with most suitable crown should be 
Berets soldered tf 1% Chosen and fitted directly to the 
surface of the root or cap, as described in connec- 
tion with fitting a tube tooth crown directly to 
a capped root, or a small plaster impression may 
be taken in the ordinary way, except that a sec- 
tion of tubing (Fig. 159) which will accurately fit 
the post, and which should have one or two small 
tags soldered to it, should be placed on the post 
before the impression or the impression and bite 
are taken. These tags aid in retaining the tube 
in the impression while it is being removed, or 
facilitate its replacement should the impression 
break or require to be broken during its removal. 
After the impression has been taken, a_ suitable 
length of wire — which may be of brass or German 
silver, as may also the tubes spoken of — should 
be placed in the tube, which it should fit accu- 
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rately, and the impression may then be cast. 
This will yield a model which will represent the re- 
lation of the post to the root, and act as a guide in 
fitting the crown to the model. Where replacement 
is required of a section of two or more crowns formed 
from a double tube rod, difficulty may be experi- 
enced in removing the broken portions unless the 
proper method is followed. This consists in cutting 
grooves by means of a thin carborundum, diamond, 
or vulcarbo disc, both labially and lingually, and 
when these are fairly deep a flat chisel-shaped instru- 
ment should be inserted, and with a twist the 
partially divided portions may be broken off. All 
débris having been removed, a metal tube should 
be placed over each post, and the impression taken 
as already described. The selection of a suitable 
rod will present no difficulty with regard to the 
position of the tubes for the posts, for, as already 
pointed out, these rods are made with the tubes 
Hisevens positions; 1, 14, 22, 34; 52, 61, and 8 
mm. apart, and practically only the last three are 
used for forming double crowns. A simple method 
which will meet the requirements of all cases of 
replacement of single or double detached post 
crowns is described in connection with Figs. 143, 
144, 146, 147 and 148, where it will be noted this can 
be very quickly done by means of a Butler’s point, 
grinding under water (see Chap. X, p. 171) and the 
time necessary to do so will vary with the amount 
of porcelain to be removed; it should not exceed 
two to five minutes. Such a recess allows of an 
ample bulk of cement, a point persistently advocated 
by most men, but not favoured by the writer for 
reasons already given. 
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Concluding Remarks on Shaping Crowns. Along 
with some of the illustrations shown in connection 
with these papers, a record is given of the times? 
taken to shape up crowns and bridges in various 
stages, and from these, and what has been already 
said, the reader should be able to form a fair estimate 
of the amount of time necessary for the average 
case. It is hoped that he will conclude that the 
amount of time and labour necessary for shaping up 
tube teeth from larger forms of the same, and from 
the special varieties of single and double tube rods, 
is not so great as would at first appear. Before 
concluding the subject it seems desirable to direct 
attention to some points which have not yet been 
considered, and to restate others in order to permit 
of a more just comparison being made between 
-tube teeth crowns and other forms of crown work, 
and this necessarily involves reverting to the ques- 
tion of time. Possibly, in connection with artistic 
work this should not be given much prominence, 
but as men are frequently deterred from adopting 
new methods because they fear they may involve 
too much time and labour without adequate reward, 
the subject is once more brought forward in order 
to confirm what has been already said with regard 
to the advantages in the matter of time saving, 
as this is a factor which has always been considered 
of such importance that it often acts as a deciding 
element in the choice of a system for general use, 


1 The reader will note considerable differences with regard to these times. 
This arose from the fact that the specimens were prepared by individuals with 
varying degrees of experience; some were prepared by a mechanical assistant 
and by pupils who had had little experience or none at all, some by a mechanic 
who had had a good deal of practice, while others were prepared by the writer 
and his partners. 
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or in individual cases. But the tube crown has 
other and more important advantages, though it 
has no reason to fear comparison with other crowns 
in the matter spoken of. 

Consideration is rarely, if ever, given to the 
question of time spent over the selection of a suitable 
porcelain crown or facing, and if this were done the 
reader would be surprised to find what this amounts 
to, and the comparison it bears to the total amount 
of time spent over the operation. If the selection 
is.a large one the time usually taken to make a 
suitable choice is in proportion to the selection 
offered; while if the selection is a poor one there is 
little chance of finding what one requires. On the 
other hand, it may mean, and very often does mean, 
sending to a dental depot which involves loss of 
time and possible disappointment, as few if any 
establishments of this kind carry a stock of even half 
the different crowns on the market. Moreover, a 
small number if any, of these can be adapted to any 
form of anchorage other than that for which they 
have been originally designed. The balance, then, 
is usually much in favour of the tube tooth and 
porcelain rods, as only a few varieties of these in 
different shades enable us to meet all cases, because, 
as we have already seen, the question of size and 
form are of little moment. The additional time, 
therefore, which is generally necessary for the 
selection of other forms of porcelain crowns or 
facings, may reasonably be deducted from the time 
taken in shaping up the tube tooth, and a fair 
margin is ten minutes. 

Then, as to the question of skill in its relation to 
the time mentioned, a moderate amount of experi- 
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ence should suffice to enable the time given in con- 
nection with the illustrations in Chapter X to be 
equalled, while the least experienced should easily 
be able to roughly shape up any crown in ten minutes 
to conform as nearly to a natural tooth as any form 
of ready-made crown or facing. Failure to obtain 
these results. will not prove that the time given 
is not ample, but that the fault is in the inexperi- 
ence of the operator. 

Further as to the matter of the correct shaping 
up of a crown, this does not call for more than an 
elementary knowledge of the anatomical forms of 
the teeth, and it is doubtful if there is a better means 
of acquiring this than by the method suggested. 

With regard to the double tube rods, it is to be ob- 
served that more time is generally required to shape 
up two or more crowns from these than is necessary to 
form a like number of single crowns, but this arises 
not from the time which is spent in grinding a given 
bulk of porcelain, but from the care required, and 
from the necessity for resorting more to the smaller 
sizes of wheels. And this will be apparent when 
it is remembered that the relation of the individual 
crowns to each other has to be kept in view from 
the first, and maintained throughout the shaping 
up process, as failure to do this may result in having 
to commence the work over again. Still, the time 
taken, even if it extends to an hour — and it should 
not exceed this period —will be made good in sub- 
séquent steps. The fitting of these double crowns 
to their base takes a little more time than for a 
single crown, and an ample allowance for fitting is 
one hour, including the time required to resolder a 
new post in place of the one which, as formerly 
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pointed out, it is generally necessary to remove 
for the purpose of rough-fitting. It has been pointed 
out that one of the points of superiority realised 
with the tube tooth over other forms is the readiness 
whereby its tube may be altered to conform with 
the anchorage of any other type of crown, and that 
in this it holds a unique place, as practically all 
forms of detached post crowns are suitable only for 
that form of anchorage for which they are intended 
_——and the time necessary to make such alteration 
falls to be stated here. Experience has proved 
that a tube tooth may be thus converted to the form 
of anchorage of an S. S. White or other form of 
detached post crown in a few minutes by means of 
carborundum points; at all events, to such form 
of anchorage as will enable replacement to be made 
without sacrificing strength, appearance, or utility. 

A knowledge, therefore, of the time necessary for 
carrying out these alterations is a matter of con- 
siderable moment, as it may be much quicker and 
more satisfactory to adapt a tube crown than to 
send to the nearest depot in the hope of getting what 
one requires provided one has not a duplicate crown 
at hand. | 

The writer believes that the following comparison 
regarding the time necessary to select and prepare 
for setting the crowns named will be found a fair 
one, and for this purpose a central incisor crown 
has been chosen. The time required to form and 
unite together a cap, band, and post, is practically 
the same for all forms of front tooth crowns, and 
this will not be taken into consideration in making 
the comparisons; moreover, an impression and 
bite are not always necessary in the case of either 
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a detached post crown, or a tube crown, although a 
model, and usually a bite, are needed for a gold 
collar crown with porcelain front, commonly called 
the Richmond crown. 


S. S. White : 
De Ce Richmond | Tube 
Min Min. Min 
Selection of suitable crown, say....... 15 15 5 
Shaping “up. crowi, Say. tee oe - - 5-15 
Pitting Crowil. ahs ae ees 20 10 20 
Backing, soldering, and cooling........ - 45 ~ 
Finishing: gold ae once oaeen trae - 25 10! 
35 95 40-50 


The balance, then, is in favour of the detached 
post crown, which takes less than half the time re- 
quired for a Richmond crown, while the tube crown 
takes a few minutes longer than the detached post 
crown. While thé foregoing is only an approximate 
estimate of the length of time required, as individual 
skill varies, the proportion which the individual 
times bear to one another are very nearly correct. 

Sufficient, then, has been said regarding the matter 
of time saving, and it is hoped that the other advan- 
tages spoken of, some of which are much more im- 
portant, will result in commanding the attention to 
tube teeth and porcelain rods which they deserve. 
The arguments which have up till now been ad- 
vanced in favour of tube teeth crowns, have been 
based on the assumption that a good deal of grind- 
ing and shaping would be required and that the 
work would be done by the operator himself. These 
two factors need not be operative, and in their 


1 To smooth and polish tooth. 
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absence the case for tube teeth and porcelain rods 
becomes stronger. With regard to the first of 
these: It is to be remembered that the selection 
of tube teeth for crowns is sufficiently large to avoid 
the necessity for more than an average amount of 
grinding; while with regard to the second, provision 
can be made in most practices for the work being 
done either entirely, or at least carried to the point 
where final touching up only is required at the chair- 
side, by mechanical assistants, pupils, or in many 
cases by an intelligent secretary, and in a busy 
practice this plan would naturally always be followed. 
Practical experience has offered ample proof that a 
good mechanic, after a little practice, can be trusted 
to do the whole of the work, and that assistants and 
pupils quickly learn to do good work, doubtless for 
the reason, that shaping teeth, crowns, and bridges, 
appeals strongly to their manipulative, as well as to 
their artistic dexterity. Moreover, it is a welcome 
change from the usual routine of prosthetic work. 
To those who may still entertain doubts with 
regard to the simplicity of this work, and who may 
doubt their ability to obtain the results spoken of, 
the writer suggests that they devote an hour per 
day, for, say, a week or ten days, and note at the 
end of that time the marked advance which has 
been made, and the confidence with which they 
have become inspired, not only in crown-shaping 
but in shaping the easier forms of bridges also. 
Such a fractional part of time devoted to the acquisi- 
tion of such an important art, will probably prove 
the best spent part of professional training. Fig. 160 
and others afford an illustration of what can be 
done by pupils who have had no previous training 
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in grinding or shaping teeth, and it will be observed 
that these first efforts have resulted in bridges which 
would probably be more useful, and certainly more 
artistic than the average. 

In concluding these remarks, attention is again 


Cc 


Fic. 160. a, Shows a tube molar crown mounted on capped roots; crown 
shaped from tube rod No. 25. The first effort of a young pupil who 
had no previous training. B, Shows a birdge formed from tube rod 
No. 25; second effort of a young pupil. cc, Shows small saddle bridge. 


directed to the fascination of the work. Those who 
have had experience unanimously agree that shaping 
up becomes a pleasure instead of a toil and, as 
already remarked, this doubtless arises largely from 
stimulation of the artistic, as well as the mechanical 
instincts. 


CHAPTER XII 
BRIDGE WORK 


AVING dealt with the use of tube teeth 
and porcelain rods in crown work, it is 
now proposed to consider their application 

in bridge work, but no attempt will be made to deal 
exhaustively with the hygienic, or physiological 
principles of the subject, as it will be taken for 
granted that the reader has sufficient knowledge to 
prevent his undertaking the construction of a bridge 
in which one or more of these principles would be 
violated. As the subject is such a wide one, it is 
further proposed to confine it mainly to a description 
of the methods employed in connection with the use 
of tube rods and tube teeth. At the same time, 
the reader’s attention is directed to the suitability 
of most, if not all of the methods described for 
use in connection with the ordinary materials and 
methods commonly employed, such as the various 
forms of built-up or cast bridges, also those of fused 
porcelain, vulcanite, etc., and these remarks apply 
more especially to the value of the tube principle 
which permits of simplification and extension of 
most of the anchorages in use and the addition of 
others which have not hitherto been described. 
While it is not considered necessary here to enter 
into the early history of fused porcelain bridge 
work, it may be said that the modern attempts to 
establish it on a satisfactory basis originated in the 
237 
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efforts of Dr. Parmley Brown, and Dr. Laud about 
1886. These attempts received with much en- 
thusiasm for a time, failed to fulfil the promises to 
which they gave rise, and this is not surprising when 
one considers how inferior, with regard to strength, 
fused porcelain is as compared with manufactured 
porcelain. There are other objections such as the 
great time and labour involved, shrinkage, warpage, 
and colour difficulties. ‘These are sufficient to rele- 
gate its use to a limited number of cases, and even 
in these success is only to be obtained by the expert. 
There is one important point in connection with 
fused porcelain work upon which all writers are 
agreed, namely, that it must not be depended upon 
to provide any of the strength of the piece. In 
consequence of this defect, it is necessary to employ 
an iridio-platinum framework of sufficient strength 
to withstand all likely strains; indeed, it must be 
calculated as constituting the strength of the bridge 
without any dependence being placed upon the 
strength of the porcelain. At the same time, such 
strength as the porcelain possesses must be con- 
served, and so the metal framework, or substructure, 
must be constructed with the object of interfering 
as little as possible with the continuity of the porce- 
lain, otherwise fracture or chipping of the latter 
will result. Indeed, it is almost impossible to avoid 
this if the porcelain is at all thin, and this is another 
of the difficulties to be faced. The framework, 
then, is of the utmost importance, and the details 
of its construction call for much care and thought 
in order to avoid the many pitfalls associated with 
this work. Usually the framework consists of an 
iridio-platinum saddle, supplemented by the addi- 
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tion of a wire or bar of the same, to which the pins 
of the teeth are soldered with 25 percent platinum 
solder. Such a framework frequently receives addi- 
tional supports. ‘There are few cases in which it 
is safe to dispense with the metal saddle, and these 
are confined to very short bridges, not subjected to 
the strain of biting. In the case of a posterior 
bridge an iridio-platinum base or saddle is impera- 
tively necessary. The conditions, therefore, which 
are essential to the successful employment of fused 
porcelain include those in which ample space exists 
to permit of sufficient bulk of material, and those are 
confined to a very limited class, in which absorption 
is in excess of normal. Even when these are met 
with, and room is found for the various metal parts 
and porcelain facings, little is left for the porcelain 
body. Except in those somewhat uncommon cases 
of extensive restoration where gum body is also 
employed, it is hard to see what advantage is gained 
by the use of fused porcelain. Much has been 
claimed for it on esthetic grounds, but these claims 
seem to rest upon a somewhat slender foundation, 
as it must be apparent that what is gained in this 
way is due more to the facings than to the fused 
porcelain, which occupies a subordinate place. 

Most of the objections spoken of in connection 
with fused porcelain may either be entirely elimi- 
nated, or at least greatly reduced by employing 
tube teeth or porcelain rods, particularly the latter, 
which afford a substantial foundation on which to 
build an efficient and ready means of anchorage, 
provision for additional strength by means of one 
or more horizontal bars, and other advantages 
which will be apparent later on. 
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With regard to the use of tube teeth in bridge 
work, their sphere of usefulness is here more re- 
stricted than in crown work, for the reason that the 
method of attachment sometimes necessitates the 
use of such an amount of gold for the purpose of 
giving the needed amount of basal support that 
either an insufficient amount of self-cleansing space 
is provided, or else the strength of the porcelain is © 
unduly sacrificed. If the bite is an open one, or | 
even moderately open, then these objections are 
less marked. At the same time, tube teeth are 
better suited for bridge work than any of the other 
forms of teeth or detached post crowns, and readily 
fulfil the conditions for which these are considered 
specially fitted, while they have the added advantages 
which were apparent in connection with their use 
in crown work. 

As tube teeth have been sufficiently described in 
connection with crown work, it is proposed to deal 
here mainly with tube rods used horizontally, and 
to direct attention to the advantages obtained by 
their use in this way, whereby great strength is 
obtained without adding to the bulk of the piece. 

The various forms of tube-rods have been illus- 
trated in Chapter II, while in Chapter X have been 
given numerous illustrations of two or more crowns 
shaped up from the double-tubed rods, with the 
tubes in the vertical position, as in ordinary tube. 
teeth. By the use of the shaded rods previously 
referred to, with the tubes in a horizontal position, 
either of the principal colours may be used to form 
the incisive or cervical portions of the tooth as 
best suits the case; or the rods may be shaped up 
in most cases in such a manner that the middle 
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portion where the two shades blend may be given 
such place as may be desired. In this manner as 
great a range of adaptability with regard to shade 
may be obtained as by any form of plain tooth. 
The foregoing description with regard to the varia- 
tions of shade has reference to the rods when the 
tubes are used horizontally, but it is obvious that 
further variations may be obtained when they are 
used vertically. When the rods are used horizon- 
tally instead of vertically, almost any form of 
bridge may be shaped up from them, the limitations 
with regard to their use being governed chiefly by 
two factors, namely, strength and the ability of the 
operator in shaping the material to meet the require- 
ments of the case. The question of strength will 
depend mainly upon the length of the bridge and 
closeness of the bite, and unless the latter is ab- 
normally close, manufactured porcelain of good 
quality, even without added support, affords ample 
strength. By the method under consideration, how- 
ever, additional strength is imparted to the piece 
by means of the horizontal posts or bars, which 
would show on cross-section as great an amount of 
metallic support as is found in the ordinary gold 
bridge with porcelain facings, and owing to the 
greater tensile strength of these rods compared 
with a like bulk of solder — upon which the ordinary 
gold bridge is made mostly to depend — the compari- 
son in favour of the porcelain bridge is more marked. 
Moreover, these bars add nothing to the bulk of 
the piece, while they add to its strength, and heavier 
bars may be employed by the simple expedient of 
enlarging the tube in the tube rod by means of the 
diamond reamer. 
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The selection of the rods or blocks which will 
give the best results with the least expenditure of 
time and labour is a matter of experience. Judging 
by the eye alone, the tendency is to select a larger 


A B (& 


Fic. 161. a, Shows section of tube rod No. 24. 8, Shows crowns wrongly 
shaped in their relation to the horizontal tube. c, Shows crowns correctly 
shaped in relation to tube and giving maximum amount of strength. 


size rod or block than is necessary. In consequence 
it is best to measure the maximum length and 
breadth of teeth which will be required. With a 
view to obtaining sufficient porcelain to cover the 
cap or caps if these are employed for anchorage, 

the depths will also require to 


(6) 9 a J be taken into consideration. 


Until sufficient skill is ac- 

quired in judging of the most 

& (J ey suitable size of rod or block 
Fic. 162. Showing some varia- by the cye, it is best to use 
tions in outline of teeth which a small flexible millimetre 

Nie iy se froth Cpe ee meastiies anda pair of divid- 

ers. The positionof the tube, 

or, in the case of double-tubed rods, of the tubes (Fig. 
161), in connection with its position in the finished 
piece, is also a matter which requires careful con- 
sideration, as upon this position the question of 
anchorage and strength largely depends, and the 
position of the tubes in their relation to the end of 
the single and double tubed rods Nos. 24 to 30 in- 
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clusive is shown in Figs. 162 and 163, which also 
show how the shaping up of the teeth in some cases 


Fic. 163. Showing some outlines of teeth in their relation 
to the double tube which may be formed from tube rods 
Nos. 26 to 30. 


may be carried out to the greatest advantage both 
with regard to the bridge and the relation or posi- 
tion of the anchorage bars. 
No disadvantage arises 
from the employment of a 
rod larger than is neces- 
Sary other than that which Fic. 164. Double tube bridge for 
results from the extra time Hey viii 
and labour involved in the grinding and shaping. 
The rods and blocks which will be found most 
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generally useful are single tube rods Nos. 24 and 25, 


Fic. 165. Models from which to 
shape up porcelain block. 


and double tube rods 
Nos. 26 to 29 inclusive. 
The single tube rods Nos. 
24 and 25 will be found 
to provide sufficient ma- 
terial from which to 
shape up bridges in 
which the teeth are of 
moderate size or length 
(Fig. 162), while the 
double tube rods Nos. 
26. tO 32 inclusivemstie 
special blocks Nos. 33 to 
38, and also the special 
square rod No. 39, may 
be substituted for the 
single tube rods which, © 
owing to their larger size, 
allow of wider applica- 
tion. Moreover, they 
provide increased an- 
chorage and strength in 
the case of very shallow 
or close bites, particularly 
when used as in Fig. 164. 
It will be apparent, there- 
fore, that there are very 
few cases which cannot 
be met by the use of one 
or other of these rods or 
blocks. 


The method of shaping up a tube rod to form a 
porcelain bridge differs only in some minor details 
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from that followed in shaping up two or more teeth 
from a double tube rod, and is briefly as follows: — 
A model and bite having been obtained, a suitable 


Fic. 166. Shows block with natural teeth as model for copying. 


rod is selected and a section is cut off a trifle longer 
than is necessary to fill the space between the abut- 
ments. Having decided upon the number of teeth 
which will be required to fill the space, select teeth of 
suitable shape and _ size, 
and rough-fit them to the 
space; then fix them on to 
a small block of wax or 
gutta-percha, and having 
adjusted them, remove the 
block with the teeth in 
position, and preserve it 
as a model from which to 
shape up the porcelain 
block (Figs. 165 and 166). 
Then a little should be 
scraped off the plaster teeth Fis. 167. Shows method of outlin- 
to allow of slight fulness TN ees 

for finishing and polishing as already described in 
connection with fitting and shaping tube crowns. 
Next, fit the. block into the space between the 
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abutments so that it will impinge closely against 
them, as it invariably should do. The teeth should 
next be outlined in pencil on the block (Fig. 167), 
but when some experience has been gained this may 
be dispensed with, and the shaping up proceeded 
with (Figs. 168 and 169). When the case is similar 
to that shown in Fig. 170 where the cervical margins 
are meant to impinge upon the gum, the division 


Fic. 168. Shows three stages in shaping up a bridge 
from rod No. 24. A, Teeth roughly outlined. 
Time 4 min. B, A further stage and section cut 
off. Time, 10 min. c, Shaping up completed. 
Time, 80 min. p, Coronal view with tube drilled 
for molar anchorage. 


between the teeth should be made pronounced at 
these points, for which purpose a mitre-edged wheel 
may be used, and the division should be continued 
in a gradually decreasing degree until the incisive 
edge 1 in the case of the front teeth is reached, other- 
wise spacing between the front teeth at this point 
will result. In order to correct such a fault, when 
spacing at the incisive edge is not desired, it will be 
necessary to grind off the labial surface so as to 


BRIDGE WORK 247 


reduce or obliterate the cut. The danger spoken 
of is less in the case of the grinding teeth, owing to 
the rounded shape of their buccal surfaces, and this 
applies more particularly 
in the case of bicuspids 
than it does in that of the 
molars. 

In the shaping up of the 
labial and buccal surfaces 
of the teeth, the vulcarbo 
points and discs spoken 
of in Chapter X will be Fic. 169. Shows four-tooth bridge 
found indispensable, par-  toughly shaped up from rod No. 26. 
ticularly ype points, Ne ea peul trpscen ci 

y 2inch. Grit 100. 
their sharp edge serves to 
deepen the division between the teeth, while their 
shape permits of the desired contour being given 
to the tooth without the danger of interfering with 
the approximal surface of the adjoining teeth. 

Generally speaking these points are best used in 
the engine hand-piece, or the flexible arm and hand- 
piece attached to the lathe, 
as thereby greater freedom of 
movement is obtained than 
when the lathe alone is used. 

When such a bridge as that 
shown in Fig. 171 is shaped 
Fic. 170. Bridge of three yp, the procedure, as far as 

ES emai shaping up the necks of the 
teeth is concerned is different, and to the beginner 
will appear difficult, and the apparent difficulty 
consists in sharply defining the necks of the teeth 
without injuring the teeth on either side. This, 
however, can be easily and safely accomplished 
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by employing a No. 12 S. S. White vulcarbo point 
in the manner shown in the accompanying illustra- 
tion (Fig. 172) wherein it will be seen that if the 


Fic. 171. Shows lower front tooth 
bridge of six teeth from tube rod 
No. 27. 


edge of the concave disc- 
shaped vulcarbo point is 
pressed while it is revolving 
against the labio-cervical 
margin of the porcelain, and 
the discismeanwhile carried 
to the left in the direction of 
the arrow, a groove can be 
readily formed which will 
represent the segment of a 
smaller circle than the disc 
which forms it. 


By the use, then, of No. 12 disc in the manner 
suggested, it is quite easy when the point is worn 
or shaped down by about one-third to define sharply, 


Fic. 172. Shows method of defining cervical outline. 


indeed deeply undercut, a lower incisor at its cervix 
without danger of injury to the adjoining teeth. 
Throughout the shaping-up process, care must 
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be taken that the tube or tubes are maintained in 
the position which will afford the best anchorage 
for the bars, while at the same time they are not 
permitted to obtrude on the labial or buccal sur- 
faces, except, of course, in cases where this cannot 
be avoided. For instance, in forming a bridge in 
one piece,-involving the four incisors, from rod 26 
or 27, and particularly if the arch is a V-shaped one, 
the tubes may become exposed on the disto-labial 
sutiace of ‘the laterals (Fig. 173): In. order to 
avoid this as much as possible and obtain the maxi- 
mum amount of porcelain 
labially, that is, in front of 
the tube ortubes, care should 
be taken during the shaping 
up process to leave the labial 
surfaces of the central in- 
cisors to be dealt with near 
the end of the work. Gen- 
erally speaking, therefore, it is better to leave the 
glaze at this point, or at a point on the surface 
of what will be the most prominent tooth or teeth 
in the finished case, as a guide, in order that too 
much may not be inadvertently removed before the 
shaping up is well on the way; otherwise it is often 
difficult to estimate the relation of the tube to the 
labial surface of the teeth if the glaze has been re- 
moved at an early stage. In this way the bar or bars 
need show very little, if at all. Should the bars be 
exposed, however, they may be smoothed off to look 
like two small fillings; or inlays may be formed on 
the end of the bars. 

Curved Blocks. It will be seen later that the curved 
blocks Nos. 33 to 38 may be used in most cases in 


Fic. 173. Bridge of four upper 
incisors for contracted arch. 
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place of the rods spoken of, and that they prevent 
the tubes becoming exposed on the labial or buccal 
surfaces of the teeth. Moreover it will be found that 
the curved blocks referred to need not have their 
tubes centrally situated in relation to the post which 
enters the root canals, but that an additional post 
may be soldered on any part of the cap or caps. 
In consequence the range of adaptability of these 
blocks is more extensive than it would appear. 


Anchorage in Bridge Work 


While all the forms of anchorage suited to bridge 
work may be used in connection with tube rods, 
there are others to which they are peculiarly suited. 
Before proceeding to offer evidence in support of 
this statement, the readers’ attention is directed to 
the facilities which tube rods offer for the purpose of 
providing attachment for the forms of anchorage 
with which he is already familiar. These need not 
be enumerated here, as many of them will be shown 
in connection with the examples of various forms of 
bridges which are to follow. It is sufficient merely 
to point out that anchorage may be obtained through 
any convenient part of the body or span of the bridge, 
also from either end, and that this can be done not 
only without weakening the bridge or adding to its 
bulk, but actually adding strength. The porcelain 
rods are strong enough to sustain any amount of 
strain which the anchorage teeth would be likely 
to bear, while additional strength can be readily 
obtained by enlarging the tube or tubes by means 
of a diamond reamer in order to substitute heavier 
or stouter bars; and if need be still greater strength _ 
can be imparted to the bridge by further enlarging 
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the end of the horizontal tubes and forming a recess 
into which an inlay can be formed on the horizontal 
Peeure bars’ (Hips; 174))175) and’ 176),’. Such-an 
arrangement provides for the attach- 
ment of any anchorage device desired. 
In short, by the simple means referred , 
to, the abutment piece or pieces which 
form an integral part of the body of the 
bridge in all ordinary cases, can be 
treated either as a fixed or else as a 
removable attachment. Thus, most of 
the bridges in which the tube system Frye. 174. 4, Tube 
is employed are really provided with — »ormalsize. 8, 
Tube enlarged. 
a double system of removable at- 
tachment, because the horizontal bars, ordinarily 
joined together with an inlay, telescopic crown, or 
other similar device, are readily detached from the 
body of the bridge, while the 
bridge itself can be readily de- 
tached or removed from the an- 
chorage or abutment piece fixed 
es on to the teeth or roots. 

Vertical tube anchorage can 
frequently be employed in com- 
LED bination with horizontal tubes 

UP and posts, or alone, and examples 

of the latter are to be seen in Figs. 

INLAY AMALGAM ° 

Fiuns 182 and 205, which show double 
Fic. Levees form tube crowns formed from tube 
See rods or two or more crowns 


from tube blocks. 

Where an additional tube or tubes have to be 
provided, this may be done in two ways: — first, by 
drilling a hole through the porcelain rod; second, 
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_by forming a groove in one or both ends of the section 
of porcelain rod for the accommodation of a metal 
tube to which the horizontal bar or bars are soldered, 
or these may be joined together by an inlay (Fig. 177). 
With regard to.the first of these methods, drilling 
holes in porcelain is usually looked upon as a some- 
what tedious operation, but much depends upon the 


Fic. 176. Various forms of attachment as described in text. 


I 2 3 4 5 
Fic. 176. Stages in shaping up a central incisor from double tube 
rod. 1, Section cut from block; time, 3 min. 2, Rough shaping up; 
time, 6 min. 3, A’further stage; time, 3 min. 4, Shaping up com- 
pleted; time, 18 min. 5, Side view. (To this would have to be 
added 10 min. for smoothing and polishing. Total time, say, 30 min.) 


drill employed, and most of all upon its cutting 
qualities, because it is not every diamond drill ‘sold 
for the purpose that will cut well; indeed, some are 
quite worthless, and so it is well at once to discard 
these. Diamond drills may be had in a size suitable 
for drilling a similar tube to that in the non-platinum 
tube teeth and rods, and in selecting a drill for the 
purpose, care should be observed that the steel 
setting does not project beyond the diamond cutter. 
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If it does so, it will prevent the drill from cutting 
deep enough, at least until the steel shoulder has 
been worn down by fric- 
tion with the side of the RXaH9 
tube, but this may result : 
in dislodging the stone. 
Given, however, a suit- D— Ho 
able drill the work See A Fic. 177. A, Shows coronal view of 
be accomplished much section of porcelain rod with groove 
more easily and quickly formed in ends for the reception of 
tubed inlays. 
than one would suppose. 
It is essential for the proper carrying out of this pro- 
cess that the drilling be done under water, and very 
little pressure should be applied. A ‘muvee cup, 
similar to that 
4 shown in Fig. 
feopccnapter X 
or one of larger 
size which will 
hold a porcelain 
Fic. 177. B, Buccal view showing tubed inlays rod, should be 
joined to horizontal bars. iene and the 
drilling carried out in the manner meeeri bein in con- 
nection with “Grinding under Water’’; or a shallow 
vessel filled with water should be ae in the 
bottom of which a piece of rubber 
is placed, upon which the tooth 
is held while the drilling is being 
carried out; or in like manner 
it may be stuck in a piece of  Fic.177. c, Shows com- 
lac, or a modelling compound. Piece cee, 
With regard to the time necessary to drill a tube 
in a porcelain rod, a series of experiments has proved 
that such a tube can be drilled through rod No. 25 
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to the horizontal tube in about five minutes if the 
drill is a really good one. Under ordinary circum- 
stances, then, a sufficient time to allow for this 
would be, say, from ten to fifteen minutes.} 

A tube may also be drilled in the same way by 
means of a Butler’s point, medium or coarse grit, 
mounted on a porte-polisher and thinned down to 
size of 133 U. 8. Gauge wire. It is astonishing how 
fast such a point will cut. If a slight rotary motion 
is given to it (see Chap. X, page 171) this will 
necessarily mean making the tube somewhat larger 
than the carborundum point. If the point has not 
this additional rotary movement given to it, the 
rate of cutting will be much slower. A considerable 
-amount of pressure may be used in drilling, and it is 
surprising how much pressure can be used on a thin 
carborundum point without breaking it. 

Another, but very slow method is to use a copper 
point with a square end, mounted in the _ porte- 
polisher, and used in the same way along with carbo- 
rundum powder, grit 200, and with sugar solution. 

The second method of obtaining anchorage by 
means of vertical tubes does away with the necessity 
of drilling a special tube in a porcelain rod, and is 
applicable to all except a few cases involving the 
incisors, where the additional groove would, under 
certain circumstances, result in unduly weakening 
the lingual wall of porcelain tooth at the junction 
of the horizontal tube and the vertical groove, par- 
ticularly when a double tube rod is used. But in 
connection with the grinding teeth, the occasional 
disadvantage referred to is not apparent. The 
application of the principle is seen in Fig. 177, also 


1 Most dental depots will undertake to drill these for a small sum. 
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in connection with shaping and fitting porcelain 
plates in Chapter XV, and it may also be used in 
connection either with single or double tube rods in 
bridge work where it is to be preferred to the some- 
times troublesome method of forming an additional 
tube by means of a diamond drill as well as because 
of its greater adaptability. In connection with a 
porcelain bridge the procedure is as follows: — 
section of porcelain rod, usually 26, 27, 28, 204020. 
is cut off, sufficient to fill the space between the 
abutments. It is then roughly fitted to the caps of 
the anchorage teeth, a vertical slot or groove of suit- 
able size is next made. at each end of the block, and 
these grooves should be exactly parallel to one 
another, and at right angles to the horizontal tubes 
in the porcelain rod, which they will either intersect 
or pass between. This will depend upon whether 
the rod is used with its broad or narrow surface 
towards the gum. The grooves in the porcelain 
block should be accurately cut to take a section of 
tubing the walls of which are not more than 36 U. S. 
Gauge, and the tube should take a solid post about 
133 U.S. Gauge. The horizontal bars should be 
soldered to the vertical tubes (Fig. 178) and in order 
to make certain that the posts and tubes are exactly 
at right angles to one another the tubes should be 
left sufficiently long to begin with, and cut off to the 
required length after soldering. Not only does this 
plan provide a ready and simple means whereby the 
relation of the vertical tubes to the horizontal bars 
can be accurately gauged but it also provides a simple 
and accurate means of obtaining parallelism between 
posts or other appliances used as anchorages at the 
opposite ends of a bridge, and thus does away with 
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the necessity of employing one or other of the 
instruments devised for this purpose. Generally it 
is advisable to combine the tubes and posts in an 
inlay. The groove need only be sufficiently deep to 
permit of the tube being flush with the porcelain 
wall at either end of the section of porcelain rod, 
and it should not be made deeper than is necessary 
in order to avoid unduly weakening the porcelain. 


Fic. 178. Shows tube rod with horizontal bars and vertical tubes. 
A, Shows grooves in porcelain rod. 3B, Shows horizontal bars. 
c, Shows vertical. tubes. 


By the foregoing simple methods, the section of 
porcelain rod from which a bridge is to be shaped up 
is transformed into a block with vertical tubes, and 
can be used in the same way as the tube blocks Nos. 
33, 34, and 35. 

The foregoing description of a means whereby a 
section of tube rod may be easily converted into an 
elongated section of a tube rod with vertical tubes 
in addition to horizontal ones, brings us to the 
consideration of the question of parallelism of 
abutments. 
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Parallelism of Abutments not Necessary 


When one considers the extremely important part 
which anchorage plays in connection with bridge 
work, it is not surprising to find that this subject 
has had more attention and thought given to it than 
any other point. In consequence an immense variety 
of methods have been suggested and many appliances 
evolved mainly with a view to overcoming the diffi- 
culties of attachment which are mostly encountered 
in connection with fixed bridge work, although the 
problem is one which also taxes ingenuity in connec- 
tion with removable bridge cases. It is a cardinal 
rule laid down by most writers that it is necessary 
in connection with fixed bridge work that not only 
must the remaining walls of the natural teeth which 
are to form the abutments be made parallel, or less 
than parallel in the same way as for individual 
crowns, but that the axial walls of the abutments 
must be reduced until they present parallel lines, 
and that much less than mere parallelism is required 
if “telescope” or similar crowns are employed other- 
wise the subsequent adjustment of the bridge will 
be impossible, or else the crowns will not even 
_ approach a close fit at the necks of the teeth. If 
the anchorage consists of an all-gold or similar crown 
at one end, and a dowel crown at the other, and the 
root of the dowel crown is not parallel with that of 
the former, it will be necessary to reduce the project- 
ing walls of the root supporting the gold crown until 
a near enough approach to parallelism is obtained, 
sufficient to enable the bridge to be got to place. 
Frequently it is also necessary to enlarge the orifice 
of the canal of the anterior abutment to: permit the 
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post to enter it. When two or more post or dowel 
crowns are employed, it is also necessary to have the 
axis of the root canals and the walls of the roots 
which are covered by the collars, parallel to one 
another, otherwise they cannot be set when rigidly 
united. 

It is obvious that these arguments are sound, and 
must hold good in the case of the ordinary forms of 
fixed bridges, as in them the attachments or abut- 
ment pieces form an integral part of the bridge and 
are joined to it in one continuous piece; whereas 
in bridges formed from tube rods, or where bridges 
are formed on the tube rod principle, these difficulties 
are readily overcome, as tubes permit of the use of 
certain forms of anchorage devices not hitherto 
described. This will be apparent when it is called 
to mind that parallel vertical tubes and posts can 
be employed without in any way interfering with the 
post or posts in the canals of the abutment teeth. 
The horizontal tubes provide a ready means either 
for a removable or permanent attachment of abut- 
ment pieces or anchorage devices. Possibly the 
reader will grasp the idea more readily by referring 
to Fig. 189. 

The following, then, are only some of the many 
forms of anchorage which need be described, but 
they will doubtless be found to afford a sufficient 
choice to meet most requirements, or to suggest the 
means whereby such modification may be carried 
out. 

Anchorage by split posts. The value of the split 


1 In connection with most of the removable bridges illustrated, solid posts 
could be substituted for split ones if a fixed instead of a removable bridge was 
desired. 
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post as a means of securing attachment of crowns 
to roots, and also in connection with other prosthetic 
appliances, was very early recognized and largely 
taken advantage of. In more recent times it was 
extensively employed in Europe, where it was prom- 
inently brought before the profession about 1875, by 
Mr F. H. Balkwell! of Plymouth, and later by Dr. 
H. K. Leech,? of Philadelphia. Afterwards improve- 
ments were added by Dr. F. Peeso of Philadelphia 
with whose name it has become intimately associated, 
and to whom the profession owe several excellent 
forms of bridge attachments. This form of anchor- 
age has not hitherto been as popular as its excellence 
-as a form of attachment warrants. The method 
usually adopted has been that suggested by Dr. 
Peeso, and consists of a metal tube soldered to the 
cap for a root in a manner similar to the solid post 
of a porcelain-faced crown, the cap and tube being 
permanently fixed in the root, while the split post 
which enters the tube is permanently fixed to the 
bridge. 

The objections to this form of anchorage are based 
mainly on the extensive enlargements of the canal 
for accommodating the tube whereby the root is 
unduly weakened (Fig. 179). In consequence, the 
use of this form of attachment is confined almost 
exclusively to the canines. A much better plan, 
however, is to reverse the application of the com- 
ponent parts of the attachment, and form the tube 
through the body of the bridge while the split. post 
is attached to the cap in the same manner as with a 


Mr F.H. Balkwell, L.D. S., Paper in “British Journal of Dental Science,” 
January, 1878. | 
* Dr. H. K. Leech, D.D.S., “Dental Cosmos,” Vol. XXI, p. 232. 
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tube crown. Some of the advantages derived from 
reversal of the parts played by post and tube are: — 
Simplicity of construction; conservation of tooth 
substance due to lack of necessity for undue enlarge- 
ment of the root canal and suitability for use in any 
size of root; increased strength of attachment, and 
easiness of repair. There is no necessity for enlar- 
ging the canal more than for a single crown. Any 
size of post may be used, as that part which enters 
the canal can be reduced while the split post pro- 
- jecting from the cap: may be left as stout as desired, 
and as the strength of a split post is less” 
than that of a solid post of equal di- 
ameter, the advantage of employing a- 
stouter post than is possible under the 
older method will be apparent. More- 
Fic: ty Shows OVEL) SuCII aa Or of split post and tube 
root unduly may be used in connection with the bicus- 
weakened. : 
pid and molars or any other teeth, and 
its use is not confined to the canine or other large single 
roots. With regard to easiness of repair, it will be 
obvious that by the method suggested, replacement 
of a broken post would only involve removal of the 
cap and post from the root, and soldering a new 
split post to the cap. Provision would ordinarily 
be provided for easy removal of the cap by anticipat- 
_ ing such a possibility, and fixing the caps with gutta~ _ 
percha, or guttapercha and cement, while by the 
older method the application of a new post is not 
only more difficult, but involves the risks incident to 
resoldering with its attendant danger of cracked 
facings. 
When a split post is used in such a manner that 
it is not continuous with the post entering the root, 
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as it generally must be in the case of a molar, then it 
is well to employ a stouter cap than usual, as a 
greater strain is imposed upon the post when the 
bridge is not cemented to the anchorages, and in 
consequence a greater lateral strain is imposed upon 
the caps. These latter should therefore, be made 
extra stout, say size 28, and additional strength may 
be obtained by allowing the split post to project 
through the cap (Fig. 180) into the pulp chamber, 
and further strength gained by unit- 
ing it to the post entering the canal. 

The modifications therefore, which 
are suggested in connection with tubes 
and split posts makes this form of 
attachment capable of being em- Frc. 180. Post pro- 

‘ : : jecting through 
ployed successfully in connection with ER rh 
most of the bridges illustrated. obtain additional 

Anchorage by means of inlays. The — strength. 
important part which inlays play in connection 
with the uses of tube rods, will be seen in the illustra- 
tions of various bridges and other prosthetic pieces 
shown. It is unnecessary to describe inlay-making 
in detail, as the process is doubtless well-known 
to the reader, and so the subject will merely receive 
passing notice. ) 

The casting process most often gives the best 
results, but in certain simple cases equally satis- 
factory results may be got by burnishing a pure gold 
or thin platinum matrix and flowing it up with gold: 
of suitable carat. 

The ends of posts or bars on to which inlays are 
cast, should be roughened in order to obtain a secure 
hold or attachment between them and the inlay, 
and it is advisable to flow a very small piece of solder 
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on to the end of each post or bar on which an inlay 
is to be cast, in order that union between the pieces 
may be made more certain. Indeed, it is safest 
when the inlay is a small one, or when a doubt may 
exist with regard to the strength of the union of 
inlay and bar or post, to solder the parts together. 
Where, for instance, bands or clasps are to be united 
to inlays carrying posts or horizontal bars, it is best 
to cast the inlay on the horizontal bars, and join 
the combined inlay and bars to the band by means 
of solder. 

Inlays combined with tubes are extensively used in 
this work. The method of doing so is extremely 
simple, the only precaution to be observed is to note 
that the tube is filled in the manner described on 
page 98, Chapter VII, in order to prevent it from 
being filled up with gold or solder, or having its 
interior damaged in any way during the casting 
process. It is also advisable, of course, to solder 
posts or bars to tubes before combining them in an 
inlay, as greater strength is thereby obtained. 

In the case of a single tube rod, the cavity or recess 
for the inlay should be shaped with a view to prevent 
rotation. This is less necessary in the case of double 
tube rods, though it has the advantage of distribu- 
ting the stress over a larger area, and so greater 
strength and support is given to the porcelain. 

The combination of inlays with horizontal bars, 
permits of a wide range of application, and allows 
of two or more pieces being united in the most rigid 
manner. The principle of tube bar and inlay will be 
found invaluable in every class of prosthetic work, 
and as already mentioned in this chapter, can be 
advantageously applied to bridges, plates, etc., in 
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all materials, while all of the ordinary forms of at- 
tachment, as well as the many forms of special ones 
can be employed. 

Some of the combined inlay and bar anchorages 
described are shown in Figs. 128, 129, 130 and 1 B20: 


CHAPTER XIII 
BRIDGE WORK (continued) 


IG. 181, B, c, and D, show three of the sim- 
plest types of bridges which can be formed 
more quickly from tube rods than by any 

of the other methods of bridge work commonly em- 
ployed. 

A. Shows the side view of a tooth formed from 
rod No. 24 with the tube 
horizontal and recessed at 
one end for an inlay for 
the purpose of receiving an 
inlay attached to the bar to 
prevent rotation. 

B. Shows buccal view 
of same tooth with bar in 
position. Such a form of 
bridge is often useful for 
temporary purposes or may 
be .made permanent. 

C. Shows coronal view 
of lower molar formed 
from double tube rod No. 

5 26; 27 or 23) to fillwextms 
large space. Bars partially withdrawn showing 
inlays which are sunk in the porcelain crown. 

D. Shows left upper central incisor with lateral 


extension formed from double tube rod-No. 26; 
264. 
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root capped and banded. Note that projecting bars 
from lateral provide additional anchorage. 


Fig. 182 

A. Shows lower removable bridge of three teeth 
formed from rod No. 32, in which vertical split 
posts are employed for anchorage. 

B. Shows bridge partially removed. Note pieces 
of metal inserted to define split in posts. 


Cc 
C. Shaping up three-tooth bridge. 
(1) Rough shaping up — 6 mins. 
(2) Fitting to caps and shaping up — 35 
mins. 
(3) Shaping nearly completed — 50 mins. 
(4) Bridge completed — say, 80 mins. 
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D 


D. Shows three stages in forming a right lower 
extension bridge from tube rod No. 28. Anchorage 
similar to previous case. 

Fig. 183 

A. Shows a bridge 
to supply the first mo- 
lar and second bicus- 
pid of the left side of 
‘the upper jaw. The 
anchorage teeth com- 
prise the second molar 
and _ first — bicuspid, 
both of which are de- 
vitalised, and the can- 
als filled in the usual 
way. 

B. Shows a_ large 
cavity in the crown 
and anterior approxi- 
mal surface of the 
molar, and a similar 
cavity in the crown 
and posterior surface of the first bicuspid, gold inlays 
being cast to fit them. 
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C. Shows a horizontal bar attached to the bicus- 
pid inlay, and to the molar inlay a tube bar, into 
which the solid post passes as far as the molar inlay. 
Both inlays are extended into counter-sunk cavities 
in the porcelain for the purpose of eta 
rotation. 


Fig. 184 
A. Shows an upper bridge of four incisors shaped 


up from rod No. 25. ‘The anchorage is by caps and 
split posts on the centrals, thus constituting a remov- 


A B 


able bridge, or solid posts may be employed making 
it a fixed bridge. Additional support or anchorage 
may be obtained by utilizing the horizontal tube for 
the accommodation of extension bars to fit into inlays 
in the lingual surface of the canines. 

B. Shows primary anchorage. Total time taken 
for shaping up, smoothing, and_ polishing— 2 
hours. 

Fig. 185 

A. Shows an upper front tooth bridge consisting 
of the four incisors shaped up from rod No. 28. A 
simple form of anchorage suitable for a case of this 
kind is shown at B, where it will be seen that a 
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horizontal bar is attached to each of the inlays, and 
that the inlays may be further extended into recesses 
cut into the ends of the porcelain bridge. 

While such an arrange- 
ment of sunk inlays in the 
porcelain is not necessary, 
it has the advantage of 
providing for a_ greater 
amount of freedom with 
regard to the relation of 
the post in the canals to the 
horizontal ones carrying 
the bridge, and such an 
amount of latitude is often 
an advantage, while in 
the case of a single tubed rod it is doubtless more 
often advantageous, as it minimises the amount 
of strain put upon the horizontal bar. 


Fig. 186 


A. Shows a small bridge supplying the left upper 
central, lateral, and canine, and is shaped up from 


A 


the single tube rod No. 25. The canine anchorage 
is by means of a post attached to a capped and 
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banded root, a hole having been drilled through the 
porcelain rod for this purpose, and the porcelain tube 
is lined with a metal one. 
A gold inlay is formed on 
the end of the horizontal 
bar, and this fits into a 
gold inlay cemented into 
the anterior approximal 
and lingual surface of the 
right upper central. B 

B. Shows lingual view with post and bar partially 
withdrawn showing construction. 


Fig, 187 


Shows a small gold bridge with large self-cleansing 
space, for the right lower jaw, consisting of two bi- 
cuspids and a crown. The posterior anchorage is 
obtained by means of a large gold inlay anchored 


into the pulp chamber, and anterior root of the 
first molar, and the anterior anchorage by capping 
and banding the canine root with post attached in 
the usual way for the purpose of carrying a tube 
crown. The union of the gold cusps to the canine 
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cap is carried out in the manner shown in the illus- 
tration, without interfering materially with the 
strength of the tube tooth. 


Fig. 188 


A bridge of three teeth for the left lower jaw shaped 
from rod No. 26. The 
posterior anchorage consists 
of an all-gold crown to 
which a gold inlay carrying 
the horizontal bars which 
pass through the bridge 
is soldered. The anterior 
anchorage is by means of 
a post passing through a 
tube drilled through the crown of the first bicuspid. 


Fig. 1&9 
Illustrates what has been said in “Parallelism of 
Abutments not necessary,” and shows a method of 


A B 


dealing with converging or diverging roots. The 
illustration shows a lower molar tilted forward, and a 
bicuspid also tilted, so that they converge. In deal- 
ing with such a case, the molar and bicuspid roots 
may be shaped up without regard being paid to 


BRIDGE WORK 271 


their direction, and they may be capped and banded 
inthe usual manner. ‘The post attached to the bicus- 
pid cap should be adjusted so that the part which 
projects above the cap, and which is to carry the 
anterior end of the bridge, is vertical to the alveolar 
ridge. An impression and bite should then be taken 
of the caps in position on the roots. The impression 
will doubtless come away, leaving the caps, and 
these should be replaced in the impression before it 
is cast. A suitable porcelain rod having been chosen, 
a hole should be drilled through it corresponding 
with the bicuspid post. The shaping up of the porce- 
lain rod should then be proceeded with, the bicuspid 
post acting asa guide. After it has been rough-fitted 
and shaped up, a second hole parallel to the first 
should be drilled for the molar post. This may be 
made to intersect the existing horizontal tube, or 
just to one side of it, in the case of a single-tubed 
rod. In the case of a double-tubed rod, it may be 
drilled in like manner, or between the tubes when 
they are horizontal. The post for the molar should 
now be soldered in position, the tube which has been 
drilled in the porcelain section acting as a guide, after 
which the shaping up, fitting and polishing may be 
completed, when the piece is ready for setting. 

In this manner, then, the difficulty associated with 
converging roots is easily and satisfactorily over- 
come. The horizontal bars can be cemented into 
the tube before the piece is permanently fixed on its 
anchorage. Instead of drilling special tubes through 
the porcelain for the bicuspid and molar posts, tubed 
inlays may be used, as shown in Fig, 208. 
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Fig. 190 
Flexible Anchorage 


This is another method of dealing with diversi 
or converging roots. Such a case as that shown 
would ordinarily necessitate the 
sacrifice of a greater amount of 
tooth substance than appears 
desirable, and as an_all-gold 
crown may be the most suitable 
form of anchorage for the pos- 

A terior end of a bridge, the fol- 
lowing method of anchorage will be found to meet 
the requirements of a large number of cases. The 
figure illustrates a case of a lower right bridge 
of four teeth, the posterior anchorage being formed 
by an all-gold or shell crown in the usual way, but 
strengthened or reinforced on its anterior approxi- 
mal surface in order to afford better support to the 
anchorage bars. Holes are drilled through the 
reinforced surface of the crown to permit the bars 
to pass through sufficiently far to enable their 


B 


ends to be held fast by the cementing medium 
attaching the crown to the root, sufficient flexibility 
being thereby obtained to overcome excessive diver- 
gence of the abutments while the bridge is being 
cemented to place. The end of the bars may be 
roughened in order to secure a better hold for the 
cement. They may also be extended to the far 
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side of the molar crown, to assist retention, but in 
the writer’s experience this strain antero-posteriorly 
is nearly always slight, and so he cannot endorse the 
statement of some writers who take an opposite view. 
The illustrations also show the anterior anchorage 
to the first bicuspid to be formed by means of a cap 
and post, a vertical tube being drilled through the 
bicuspid for the purpose. The horizontal posts are 
also shown projecting, and if need be could be utilised 
for additional anchorage into the canine. 

Instead of drilling a tube through the porcelain 
rod, the alternative method of a tubed inlay may 
be Ploy ed: 


Fig. ror 


A. Shows a bridge for the lower right side, con- 
sisting of two molars and 
two bicuspids, in which 
anchorage is obtained by 
means of an unbanded cap 
with post on to the second 
molar, and a large inlay 
and post into the canine. 
Here it will be observed 
that provision has been made for a large self-cleansing 
space by cutting away the cervical portion of the 
second bicuspid and first molar. 

An alternative method of dealing with a case of 
this kind would be to form a recess or groove in the 
distal surface of the porcelain bridge for the accom- 
modation of a combined inlay and vertical tube — 
joined to the horizontal bars passing through the 
body of the bridge, and with the addition of split 
instead of solid posts for the molar and canine, and 


A 
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B 
with a tube inlay in the latter, thus making it into 
a removable bridge. 
B and C. Show details of construction. 


(S 
Fig. 102 

Shows a bridge for the lower right side consisting 
of the bicuspids and first and second molars, and is 
shaped up from 
rod No. 24. The 
anchorage is by 
means of a post 
soldered to the 
capped root of the 
second molar, and 
the anterior an- 
chorage by means 
A of a large gold in- 

lay formed on the lingual surface of the canine, 
to which a post is attached which enters the root. 
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The inlay also carries a horizontal bar, which ex- 
tends to the post on the molar cap, and additional 


strength for the porcelain is obtained by prolonging 
the gold inlay underneath the first bicuspid on 
the bridge. 


Pap EO? 
Concealed Anchorage 


A. Is that of a bridge for the left side of the lower 
jaw, and consists of a sec- 
ond bicuspid, and first and 
second molar, shaped up 
from rod No. 24. The point 
of special importance in 
connection with this case 
is the “Concealed”’ anchor- 
age, which is carried out A 
in the following manner. Split posts — about size 
II —are attached to the caps of the molar and 
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bicuspid, and these enter tubes which have been 
drilled by means of a thin Butler’s point through 
the base of the second molar and first bicuspid, but 
which do not project 
through their crowns, and 
these porcelain tubes are 
lined with gold ones in 
order to afford additional 
strength. By this means 
nothing but porcelain is 
shown on the crown sur- 
face of the tooth, an @es- 
thetic advantage which 
some practitioners will 
probably appreciate, but 
it is to be observed that the claims advanced in 
favour of tubes passing completely through porcelain 
teeth or crowns as mentioned in Chapter IV, page 
43, are in no way departed from, because in a 
case similar to that shown in the illustration, the 
porcelain tube does not limit the range of adap- 
tability, as it is drilled out after the fitting of the 
porcelain to the caps has been nearly completed. 
B. Shows base view. 


Fig. 104 


B 


A B 


A. Shows a right lower bridge of five teeth — 
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canine, two bicuspids, and two molars — shaped up 
from tube rod No. 27. The molar anchorage is by 
means of a post size 12 U. S. G., soldered to the 


Cc 

capped and banded second molar roots, and for the 
purpose of receiving the post, a vertical tube has 
been drilled through the porcelain rod, and lined 
with a metal tube cemented into it. The anterior 
anchorage is by means of a Richmond crown with 
a removable facing. 

B. Shows lingual view. 

C. Shows method of construction. 


Ligerros 
A. Shows a right upper bridge of four teeth — 
two bicuspids and two molars — shaped up from 


A B 


the single tube rod No. 25, with a large self-cleans- 
ing space underneath the second bicuspid and first 
molar. Anchorage is by means of solid posts, or 
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split posts may be used instead of solid ones. The 
horizontal bar extends from the post for the first 
bicuspid crown to that of the molar, and in order to 
obtain additional strength the horizontal tube was 
enlarged to take a bar size 12 U. 8. G. 

B. Shows lingual view. 


Fig. 106 


A 


Shows an upper and lower bridge mounted on 
a bite frame and showing the articulation. The 
details of the construction of these bridges is as 
follows: — 

The upper bridge, consisting of the first and second 
molars and second bicuspid, is shaped up from the 
double tube rod No. 26, although No. 25 single tube 
rod would have suited equally well. Anchorage for 
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both ends is by means of the usual cap and band 
with post in canal. Both caps have vertical posts 
soldered to them to carry the bridge. Instead of 
drilling tubes through the body of the bridge, vertical 
grooves with tubed inlays are employed in the man- 
ner shown in Fig. 208. The bridge may be made 
removable by substituting split posts for solid ones. 


The lower bridge, consisting of the rst and 2nd 
bicuspids and also the 1st and 2nd molars, is also 
formed from tube rod No. 26. Tubes for anchorage 
posts on the first bicuspid and second molar have 
been drilled through the body of the porcelain, and 
these are lined with metal tubes. The roots are 
capped and banded, and have posts in the root 
canals similar to those in the upper. 
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Fig. 107 

Shows upper right bridge of four teeth, two 
bicuspids and two molars. The bicuspids and first 
molar are shaped up from the single-tube rod No. 
25, while the second molar —an all-gold crown — 
has a horizontal bar and inlay soldered to its anterior 
approximal surface, extending as far as the post 
soldered to the bicuspid cap. ‘The molar thus forms 
the posterior anchorage for the bridge, while the 
anterior end is anchored to the first bicuspid by means 


A B 


of a cap and band with the usual post attached for 
which a tube has been drilled through the porcelain 
crown. In order to avoid the difficulties sometimes 
associated with drilling a special tube in the porcelain — 
rod, the method shown in Fig. 177 may be adopted. 


Fig. 108 

Shows a bridge of five teeth for the upper left side, 
and here the posterior anchorage is formed by an all- 
gold crown, to which the countersunk inlay which 
joins the bars is soldered. The anterior anchorages 
consist of the usual cap and post for second bicuspid, 
through which a tube has been drilled for the post. 
The other anchorage is provided for by a counter- 


BRIDGE WORK 281 


sunk inlay on the end of the bars, which may be 
joined to an inlay, or inlay and a post, or to a crown 
on the canine. With regard to the bars, the posterior 


AS B 


ones extend to the middle of the second bicuspid, 
while the anterior ones meet them at that point. 
In this manner the maximum amount of strength is 
obtained, as for all practical purposes the bars are 
continuous. Various modifications of the foregoing 
will naturally suggest themselves. 


Fig. r00 


A B 


Shows a bridge for the upper left side, consisting 
of the canine, bicuspids, and first molar, to which an 
extension is formed for the purpose of utilising the 
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whole of the articulating 
surface of a lower tooth. 
Here the anchorage is 
seen to consist of caps 
and posts, as already de- 
scribed, and the posts may 
either be solid or split. 
Where the latter are used, 
the bridge can be made 
* removable. 


Fig. 200 


Shows a removable saddle bridge for the left upper 
Jaw, consisting of three teeth, second bicuspid and 
two molars. 

In order to provide for the absorption of the alveo- 
lus and shrinkage of the gum, and at the same time 
to provide additional support for the bridge, the 
porcelain is shaped to fit 
the alveolar border. The 
anchorage for the an- 
terior end of the bridge 
is obtained by capping 
and banding the bicuspid 
root, and employing a 
split post which passes 
through the porcelain 
block, the tube of which 
has a metal lining. The 
all-gold crown which sup- 
plies the anchorage for the posterior end of the 
bridge has a recess formed in it extending from the 
centre of the crown toward its anterior approximal 
surface, down which it is prolonged to a point a 


A 
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little short of the gum margin: Into the bottom of 
the recess in the gold crown is soldered a short 
section of tube to take a No. 13 U. S. G. split 
post, and the tube is car- 
ried to the base of the 
pulp chamber. An inlay 
formed to fit the recess 
in the crown has cast or 
soldered into it the split 
post which enters the 
tube. A separate inlay 
joining the horizontal 
posts which extend 
through the porcelain is 
then soldered to the inlay 
spur with split post attached, which has been al- 
ready described. A perfectly secure and strong 
anchorage is thus obtained and one which not 
only permits of easy removal and replacement of 
the bridge, but if need arise it can readily be tight- 
ened at any time by slightly opening the split posts. 


B 


Fig. 201 


A 


Shows a removable bridge for the right side of the 
lower jaw, and consists of the three molars and second 
bicuspid, the latter and the third molar constituting 
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the abutments. The component parts of the bridge 
are as follows: —The body consisting of the first 
and second molars shaped up from the double tube 
rod No. 26 with the tubes horizontal; a tube tooth 
mounted on the bicuspid root, and an all-gold crown 
on the third molar. The details of the attachment 
are: — ‘The all-gold crown is constructed in the 
same manner as described in Fig. 200 with inlay 
and split post; the anterior anchorage is obtained by 
means of a tube tooth mounted on the capped root 


B 


in the usual way, but having a groove in its posterior 
approximal surface extending from the base to the 
crown and prolonged two-thirds of the way across 
its surface, for the purpose of lodging and supporting 
a gold inlay to which a vertical split post as well as 
two horizontal bars which enter the porcelain molars : 
are also attached. In addition to the vertical post 
carrying the single-tube crown, there is also soldered 
to the cap of the bicuspid root a tube about three- 
quarters section, with the opening presenting toward 
the molar, the tube having an inside diameter to take 
a No. 13 U.S. G. split post attached to the inlay. 
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Fig. 202 


A. Shows a bridge for the lower right side to 
supply the canine, the first and second bicuspids, and 
first molar, with an extension from the latter to 
engage with the second or third molar in the upper 
jaw, and is formed from rod No. 26. Anchorage is 
obtained by means of split posts on the molar and 
bicuspid caps. The horizontal bars which pass 
through the tubes.in the body of the bridge extend 
from the canine to the molar vertical tubes, and are 
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not employed for the purpose of anchorage, but only 
for strengthening the bridge. Two short bars are 
also cemented into the posterior surface of the molar 
to the vertical tube in it, and these extend through 
the porcelain molar extension to which they add 
additional strength. 

B. Shows lingual view. 


Fig. 203 A and B 


A. Shows a case of a saddle bridge for the right 
side of the upper jaw, consisting of a porcelain block 
of three teeth, a molar and two bicuspids, shaped 
up from rod No. 27, and of an all-gold telescoping 
crown, which forms the posterior anchorage upon 
which a gold inlay is formed, carrying the horizontal 
bars which enter the tubes in the porcelain block. 
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The anterior anchorage consists of a cast inlay and 
tube combined, the inlay being hollowed out for 
the purpose of accommodating an inlay and split 


A 
post, to which the horizontal bars which enter the 
tubes in the porcelain blocks are attached. The 
apical end of the tube which forms part of the canine 


B 


inlay is closed in order to prevent moisture from 
penetrating through to the interior of the root. 
B. Lingual view showing details of construction. 
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Fig. 204 A and B 


Shows another example of a removable bridge for 
the right side of the lower jaw. ‘The anchorages con- 
sist of split posts size No. 11 U.S. G,, soldered to 


A 


the capped roots of the second bicuspid and second 
molars; the bridge being shaped up from tube rod 
No. 26 to fit the alveolus in the interspace between 


B 


the molar. and bicuspid, and bicuspid and canine, 
thereby increasing the stability of the piece. Metal 
tubes are cemented into the vertical porcelain 


tubes. 
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Fig. 205 A, B, C, and D 

A case similar to that shown, but where the canines 
do not necessarily require to be crowned, is not un- 
common, and when replacement of the incisors is car- 
ried out by means of a bridge, the usual method is to 
employ what is known as an open-faced shell crown 
on to each of the canines, for the purpose of obtaining 
anchorage, and to these are soldered the intervening 
incisor facings, which in turn are joined on to the 


A B 


canine shell crowns and the whole united together 
with solder. Such a piece is. not only unsightly 
because of the amount of gold shown, but it is also 
very inartistic and difficult to keep clean. There 
are several ways in which such a case can be better 
dealt with by the use of tube rods. The first of these 
is in the manner shown, and it presupposes decay of 
a more or less extensive character in the canines, 
which points to the necessity for crowning them. 
Under these circumstances, then, the canine roots 
should be capped and banded in the usual way, and 
split posts employed in a manner similar to that 
already described in connection with other cases. 
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An impression and bite should now be taken, and 
having obtained a model with the caps in position 
the next step is to make certain that the split posts 
to carry the bridge are exactly parallel. A section of 
tube rod No. 26 should next be fitted into the space 
between the bicuspids on either side, and in order 
to do so, the caps should be removed from the model 
which has been previously hardened. After the 
section of tube rod has been roughly shaped to fit 
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the model, the caps and posts should be replaced 
and the position for the tubes which are to be drilled 
through the porcelain carefully noted; this can be 
done by touching the projecting ends of the split 
posts with vermilion paint, and holding the block 
in position note where the paint touches it. The 
parallel tubes for the posts should now be drilled 
through the block, which should then be ground on 
its under surface to fit the model, and after this has 
been done metal tubes should be fitted to the tubes, 
but not cemented into the porcelain tubes at this 
stage if gum enamel is to be fused on to the front of 
the porcelain gum. 
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The shaping up of the teeth should now be carried 
out in the manner described in Chapter XII, page 
237. If shading of the teeth is required, this can be 
done either when the gum enamel is added, or as a 
separate operation. 

Instead of tubes drilled through the porcelain, 


D 


tube inlays may be used in the manner already 


described. 
Fig. 206 


Illustrates the use of an old-time gum tube section 
of two molar teeth, and serves to show how these 
sections could be utilised in some cases to take the 
place of fused porcelain, or sections formed from 
porcelain rods, with advantage in regard to time- 
saving and doubtless in other ways. The illustra- 
tions also show that the bridge is not a saddle, but 
a bar, and that the bar is triangular in section with 
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the apex end lightly in contact with the surface of the 
gum. The purpose which this is meant to serve is 
to obtain a surface which can be readily reached by 
the tooth-brush through its whole length both on its 
buccal and lingual surfaces. The anterior anchorage, 
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as will be seen, is by means of a capped second 
lower bicuspid, and a point to be noted in this con- 
nection is that provision is made for the employment 
of a tube tooth instead of a porcelain facing. By 
means of an extension of the bar on to the top of 
the bicuspid cap, the impact of the bite is transferred 
to the long axis of the root, and not mainly on to the 
facing. ‘This is accomplished without any 
material sacrifice of strength in the tube 
tooth, while in the event of fracture the 
crown can be replaced without the removal 
of the bridge. 

The foregoing case shows the advantage — 
which would be derived in the event of " 
a revival in the manufacture of gum tube sections 
—which it is sincerely to be hoped will take place 
—a valuable addition would be made to the ma- 
terials available for the purpose of forming saddle 
bridges which would be not only stronger than 
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fused porcelain, but would also save much valuable 
time in building up and fusing. Moreover, these 
sections could also be modified by the addition of 
fused porcelain to meet the necessities of individual 
cases. 
Fig. 207 

Shows a case where two of the lower incisors have 
been lost owing to a recession of the gum or some 
other cause, and is generally associated with loose- 
ness of the adjoining teeth. The treatment of such 
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a case when carried out by means of a splint carrying 
soldered teeth to fill the space, and at the same 
time support the remaining teeth, is open to several 
objections, the principal of which is the danger of 
fracture of the porcelain facings. By the employ- 
ment of two tube teeth shaped up from a porcelain 
rod in the manner shown in the figure, it will be 
seen that this danger can be avoided, the splint 
being carried across the lingual surface of the re- 
maining teeth, which are shaped in order to allow 
of sufficient gold for the bar which is anchored into 
their lingual surfaces. It will be seen that the 
pins which carry the teeth are soldered to the under 
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side of the splint, and that the porcelain has been 
ground away sufficiently to allow of ample strength 
of gold without unduly weakening the teeth, while 
a little extra has been ground off the approximal 
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surfaces of the adjoining teeth without involving 
their labial surfaces; thus giving the maximum 
strength of metal at the part where it is most re- 
quired. Such cases may also be dealt with by means 
of porcelain rods used horizontally, and Fig. 219 
shows bridges suitable for use in this way. 

A. Shows model with bridge and splint in 
position. — 

B. Splint raised showing details of construction. 

C. Shows stages in the shaping up of porcelain 
bridge: — 

D. Shows gold splint. 


Fig. 208 


A 


Shows a saddle bridge for the lower right side 
consisting of four teeth, two bicuspids and two 
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molars, formed from rod No. 27. Anchorage is by 
means of caps and bands with split posts to enter 
tubed inlays at either end of the bridge. 


Fig. 200 


Shows an all-porcelain extension bridge for the 
upper left side formed from rod No. 26, supplying 
both bicuspids and first and second molars. It 


A 


will be observed that the absorption of the alveolus 
due to the loss of the bicuspid roots is made good by 
the porcelain saddle, which at the same time affords 
a sufficient bearing for the anterior end of the 
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bridge. If need be, additional support could be 
obtained by means of a spur resting on an inlay in 
the disto-lingual surface of the canine, or by one 
of the anchorages which has already been described. 

The anchorage by means of split posts attached 
to the molar caps, provides a secure and rigid attach- 
ment, with at the same time provision for easy 
removal, and if occasion arises, for readily tightening 
the piece by slightly opening the split posts. Here 


B 


the addition of the metal tubes lining the porcelain 
tubes in the molar crowns may be adopted with 
advantage. It will be observed that the rod has 
been used with its broadest section toward the gum 
in order to obtain the maximum area of saddle. 
Had a greater length of tooth or depth of saddle been 
required, rod No. 39 would have been substituted. 


Fig. 210 


Shows a lower left saddle bridge formed from tube 
rod No. 27, consisting of the three molars and the 
second bicuspid. The latter and also the two 
anterior molars, form part of the porcelain saddle 
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which rests on the gum. Anchorage of the anterior 
end of the bridge is by means of a gold band with 
occlusal rest for the first bicuspid and is soldered to 
a gold inlay carrying horizontal bars which pass 
through the body of the bridge and terminate in 
contact with the vertical gold tube cemented into 
the third molar. The molar is capped and has a 
post for anchorage into the canal of the posterior 
root, while the cap carries a split post which passes 
through the tube in the third molar, and so com- 


A 


pletes the anchorage of the posterior end of the 
bridge. 

This bridge illustrates the doubt which exists as 
to whether certain cases should be classed as plates, 
or bridges, or plate-bridges. 


Fig, 211. 


Illustrates a type of removable bridge belonging 
to the class known as “interrupted” bridges, this 
description being generally applied to those cases 
in which one or more natural teeth, which are not 
necessary for use as abutments, intervene in such a 
way that they cause an interruption or break in the 
continuity of the parts of the bridge. It will be 
seen that in the case under consideration, the right 


BRIDGE WORK 297 


upper bicuspids and first molar are missing, and 
that the crowns of the central incisors as well as 
those of the bicuspids and molar require replacing. 
The following description will doubtless serve to 
convey a sufficiently clear idea of the procedure 
followed: — The porcelain parts of the bridge con- 
sist of the two bicuspids and the first molar shaped 
up from the double-tube rod No. 27 to fit the alveolar 
border while the two central incisors are shaped up 
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from tube rod No. 30. These parts are united by 
means of a narrow gold plate extending on to and 
covering the capped central incisor roots. An inlay 
formed in the anterior approximal surface of the 
bicuspid to which the horizontal bars are attached is 
soldered to the gold plate. The illustration shows 
that the roots are capped and banded and have 
split posts soldered to them as for an ordinary tube 
crown, and that the anterior anchorage of the 
bridge is secured by means of tube posts soldered 
to the plate through which pass the split posts 
attached to the caps of the central incisors, the tube 
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in the tube porcelain crowns being enlarged for 
the purpose. The upper right molar forming the 
posterior attachment is provided with an all-gold 
crown which has a recess formed in it for the accom- 


B 


modation of an occlusal rest which forms part of 
the clasp attached to the inlay and horizontal bars. 


fe eie 


Shows two lower molar crowns joined together 
and shaped up from curved block No. 34, forming a 
bridge for a type of case which is by. no means 
infrequently met with. It serves also to direct 
attention to some of the advantages to be obtained 
by the use of curved blocks which have not hitherto 
been pointed out; thus they enable the super- 
structure of such a bridge as that shown to be 
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formed far more quickly than by any of the recognised 
methods. 7 


A. Shows curved block No. 34. 
B. First stage in shaping up —2 mins. 


C. Second stage —3 mins. Time forshaping up, but 
not including time for smoothing, polishing or fitting 
to caps or bite—7 mins. Wheel used 4 inch, grit 100. 


D. Finished crowns. Total time for fitting 
crowns to caps, smoothing and polishing — 60 mins. 
E. Two crowns joined together in this way may 
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be employed to act as a splint and bridge combined 
in a.case where the molars are loose and somewhat 
apart. 


Fig. 21 3 
Figs. A. and B. show an upper left removable bridge 
of three teeth—two biscupids and a molar — 
formed from curved block No. 33. The outline 


of the teeth is shown sketched on the block, and 
illustrates the means which should be adopted in 


A B 


all cases by those who have not had much experience 
in tooth shaping, as by following this plan a great 
deal of uncertainty with regard to where to grind 
is done away with. 

Anchorage in the specimen shown is by means of 
split posts, and metal tubes are cemented into the 
tubes in the porcelain block. 


Fig. 214 


Shows a small upper removable bridge for the 
left side, of three teeth — canine and _ bicuspids — 
shaped up from curved block No. 34. Anchorage 
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by means of capped and banded roots, and split 
posts. 
Fig. 215 
A and B show a labial and lingual view of two 
upper removable bridges shaped up from curved 
tube block No. 34. From each block is formed a 
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central, lateral, and canine. A reference to Fig. 23 
will show that these blocks can be shaped up to suit 
the broadest as well as the narrowest arch. 


ou TO 
Edge to edge bite 


Shows a method of dealing with a case of extensive 
erosion and abrasion of the upper and lower incisors. 
Some of the causes which give rise to this condition 
have been described in Chapter XI, where it has 
been shown that it is usually accompanied by the 
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loss of some of the grinding teeth, and extensive 
wearing down of the remaining ones. In the major- 
ity of cases this necessitates opening the bite, either 
by crowning the grinding teeth, by bridging, by 
plates, or by a combination of these methods in 
addition to crowning the incisors, in order to re- 
store function as well as appearance. The ordinary 
means by which this is usually accomplished is 
satisfactory enough as far as the utility is concerned, 
but from an artistic 
point of view the re- 
sults are in most cases 
far below the standard 
which one should aim 
at, but by the employ- 
ment of tube blocks 
and tube teeth in a 
manner similar to that 
shown in the accom- 
panying illustration, 
restoration of func- 
tion in addition to the 
maximum improvement in appearance can be ob- 
tained. This also demands opening the bite by 
means of crowns, bridges, or plates, or a combi- 
nation of those means. In the case shown, the 
restoration of the upper incisors and canines is 
carried out by means of curved tube blocks No. 
33, shaped up in the manner described and each 
of the sections right and left may be made either 
fixed or removable. If they are to be made re- 
movable, metal tubes should be cemented into the 
tubes in the porcelain blocks, and split posts instead 
of solid ones soldered to the caps. 
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The lower teeth are dealt with by means of in- 
dividual tube crowns, but if one or more of the 
incisor roots are missing, other methods may be 
used, and Figs. 182 and 205 offer suggestions to 


this end. 


LPS elie 7 


Shows a case of an upper left saddle bridge with a 
cast metal base, where single tube teeth have been 
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employed, and while it serves the purpose of exhibit- 
ing the use of these teeth, it also illustrates another 


method of dealing with divergent roots. 
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Fig. 218 


Shows a lower removable vulcanite bridge with 
tube teeth and split post and tube anchorage. The 
details of its construction are briefly as follows: — 
The molar and bicuspid roots are capped and banded 
in the usual way, and central split posts attached to 
them: Over the split posts. gold tubes are placed, 
and these are soldered 
to a horizontal bar. 134 
U. 8. G., which joins 
them. At the same time, 
vertical pins are soldered 
to the bar for the purpose 
of affording anchorage 
for the second bicuspid and first molar. This 
forms a framework for the attachment of the vul- 
canite carrying the tube teeth. The tubes of the 
first bicuspid and second molar are reamed out 
with a diamond reamer to permit of them fitting 
over the tube and split post, and in order to 
allow of a sufficient body of vulcanite under- 
neath them to cover the caps, sufficient is ground 
off the base, except on the buccal side. 


Fig. 210 

A. Shows a selection of upper and lower bridges 
formed from single and double tube rods. 

B. Shows incisive edges of some of the above 
bridges which shows the amount of irregularity which 
can be obtained. ; 

C. Shows end view of some of above with posi- 
tions of inlays outlined. Most of these specimens 
were shaped up by young pupils. 
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Dt. Shows a block of 6 upper front teeth shaped 
up from tube rod No. 27. 


Cc 


D*. Shows basal view of same block. 
Though replacement of the whole of the anterior 
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teeth by means of a single block such as that 
shown would be more satisfactorily accomplished by 


means of curved blocks, the specimen is an excel- 
lent example of the value of tube rods for teaching 
purposes. 


CHAPTER: XIV 
THE USE OF TUBE TEETH IN PLATE WORK 


T is unnecessary to restate the whole of the 
evidence which exists with regard to the early 
use of tube teeth in plate work; but it is clear 

that they were the earliest form of teeth used, and 
that their popularity was obscured by the rapid 
development which took place in the manufacture 
of pin teeth on the introduction of vulcanite. Their 
eclipse, however, was only temporary, and their 
rapid advance in popularity under a variety of new 
names or titles is seen in the steady increase in the 
number of new forms of pinless teeth and detached 
post crowns. 

In dealing with the use of tube teeth in plate 
work, no consideration will be given to the construc- 
tion of metal plates, but attention directed at once 
to the fitting of tube teeth, and it is to be understood 
that struck —not cast —plates are here referred 
to, although much better results are now obtained 
by means of the casting process than some writers 
of acknowledged standing seem to recognise. 

The use of tube teeth calls for the addition of a 
few simple hand tools which had best be described 
here. — hese are: — 

(1) A countersinker for clearing away the bur 
which forms upon the end of the tube when ground 
and for slightly enlarging the orifice of the tube at 

307 


308 TUBE TEETH 


its base. This is only necessary when platinum 
tube teeth are employed. When non-platinum tube 
teeth are used, Butler’s points answer best. The ° 
steel countersinker may be made from an old ex- 
cavator handle, and should be large enough to ob- 


Fic. 220. Shows some simple hand tools used in the work. a, Countersinker. 
B, Marker. c, Roughing pliers. p, Sharp-pointed graver. £, Pin-bender. 


viate any danger of splintering the tooth by forcing 
it too far into the tube. 

(2) A tube file to remove débris from the tube 
after grinding platinum tube teeth. This should 
follow the use of the countersinker, and before 
trying the tooth on the pin. 

(3) A marker. This is a piece of straight cylin- 
drical steel wire. It should fit the tube of the tooth 
exactly, and have one end sharpened into a three- 
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sided point. Its use is to mark exactly the position 
of the centre of the pin hole when the tooth is 
mounted. It must therefore fit the tube easily, 
but not too loosely. 

(4) A pair of roughing pliers. These have a 
‘longitudinal groove in them for holding the pin 
while it is being inserted into its socket in the plate. 

(5) A sharp pointed graver used in plate work 
for deepening the hole made by the marker. 

(6) A length of wire — gold pin wire. 

(7) A quantity of paint made by mixing ver- 
milion and olive oil. Too much oil makes a paint 
that will not easily adhere to the part to which 
it is applied, while on the other hand too much 
vermilion makes the paint thick, with the result 
that false marks are produced. Other pigments 
such as rouge have been suggested, also a blue pencil 
or crayon, but on the whole vermilion will be found 
best. 

(8) A drill-stock and drill. The drill must be a 
shade smaller than the size of the wire used for the 
posts. | 

(9g) A dental engine. 

(10) A pin bender. 

The respective uses of the above appliances will 
be described when explaining the method of mount- 
ing tube teeth. 

The fitting of tube teeth to a metal plate is similar 
to the method described in connection with fitting 
a tube tooth to a capped root, but in order to make 
the various steps clear, a description will be given 
of an upper case where the third molars and canines 
alone are left standing, and where the amount of 
absorption is not excessive. Suitable tube teeth 
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should be chosen for the incisors, care being taken 
that they are long enough and of the right width to 
fill the space. The colour, however, is the most 
important matter, as it will be seen from what has 
already been said in connection with the subject of 
shaping and grinding, that teeth of whatever size, 
provided they are large enough and of the right 
colour, can be shaped to the requirements of any 
case. The first step after having chosen the teeth 
is to rough-fit the two central incisors to the plate, 
and having removed all 
débris from the tubes, 
stick the two _ incisors 
carefully in position on 
to the plate by means of 
sticky wax applied to 
their lingual surfaces, 
then pass the marker 
Fic. 221. Method of marking position qown the tube of each 
of each tooth. : : 

tooth in turn (Fig. 221), 
and press the point into the plate while the 
marker is being rotated. While doing so, the 
teeth should be firmly held in place with the fore- 
finger and thumb of the left hand, so as to steady 
them and prevent their position from being altered. 
Another way of marking the pins is to touch the 
end of a marker with vermilion paint, and for this 
purpose a piece of pin wire tapered and rounded at 
the point answers well. This should be passed 
down through the tube, where, of course, it will 
show a red point on the plate. The operator 
being satisfied that the position of each pin has 
been duly marked, the teeth should be removed from 
the plate by slightly heating it over a Bunsen flame 
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and clearing away all traces of wax from plate and 
teeth. Having replaced the plate upon the model, 
hold it firmly in position with the left hand, while 
resting the model against the bench-block, and with 
the graver deepen the marks previously made. 
The holes for the pins should next be drilled, and in 
order to do this use a drill a size smaller than the pin 
wire. Pliers are sold for the purpose of punching 
these holes, but they should not be used, especially 
by the inexperienced, as their use involves a danger 
of bending the plate. When the pin hole has to be 
made on a steeply sloping part of the plate and not 
on the top of the ridge, considerable care and skill 
are required to prevent fixing the position of the pin 
too far down on the slope. In order to avoid this, 
a good plan is to use a small drill, and afterwards 
enlarge the hole for the pin by means of the broach, 
using the tooth as a guide. The broach used should 
be either a size smaller at its thickest part than the 
pin wire, or have a mark made on it to indicate the 
point beyond which it cannot be used without 
danger of making the hole too large or of splitting 
the tooth. The bur made by the drill and broach 
should be removed by means of the scraper or graver, 
and the pin-hole slightly countersunk on the palatal 
surface... A length of pin wire is now. taken and 
passed through the tooth, and a piece a little longer 
than the tube cut off with the cutting pliers. Next 
grasp the pin with a pair of roughing pliers, file the 
end of it to a three- or four-sided shape, and slightly 
taper it to enable it to hold firmly in the hole during 
the soldering process. All pins should be prepared 
in this way and placed on the bench, each one 
Opposite its corresponding tooth. The pin-holes 
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are now painted with borax, as well as the pins. 
Grasp each pin with the roughing pliers, and firmly 
force it into the pin-hole in the plate, taking care 
to give it the right direction—and until much 
experience has been gained it is best to solder not 
more than two to four pins at one time, but the 
experienced workman will have little difficulty in 
soldering as many pins as may be required at once. 
Having satisfactorily fixed the pins in place, proceed 
to solder them in the following way: Place a small 
piece of solder on the plate, touching each pin, 
then place the plate on the soldering block, or on a 
good-sized piece of asbestos fibre, where it will rest 
steadily, taking care that the pin or pins to be sol- 
dered are in a vertical position. Now heat up the 
plate carefully and slowly with the blowpipe, so that 
the borax in fusing does not displace the solder. 
The plate must be heated up until the solder flows, 
and should it be found on examination of the palatal | 
surface that the solder has not flowed through, heat 
up the plate thoroughly, centre the flame on to the 
ends of the pins on the palatal surface, and carefully 
draw the solder through. In soldering the pins to 
the plate, a lower grade of solder may be employed 
‘than has been used in any other part of the work, 
because this is usually the last soldering that requires 
to be done, except the case is one in which flat teeth 
are used (Fig. 222) when they are generally soldered 
last, and the pins for the tube teeth are protected 
by investment. It is a matter of considerable im- 
portance to have. the pieces of solder of the right 
size. Too much solder will interfere with letting 
the tooth down over it, and have to be cut away, 
while too little will leave the attachment of the ~ 
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pins to the plate too weak. ‘The correct amount 
should be sufficient to solder the pin to the plate and 
surround it on its lingual surface with a slightly 
bevelled collar, which will add to its strength. The 
beginner invariably errs in using too much rather 
than too little solder. 

There are other methods employed of uniting the 


A 


Fic. 222. a, Shows partial upper gold plate, incisors and canines. Plain 
teeth backed and soldered. Molars and bicuspids tube teeth. 


pins to the plates, such as investing and then solder- 
ing, or tying them to place with binding wire. The 
method given is, however, the simplest, and yields 
entirely satisfactory results. | 
The plate should now be boiled in pickle to remove 
the borax, and any excess of solder or slight projec- 
tion of the pin on the palatal surface should be cut 
off with a half-round graver, or ground off with a 


314 TUBE TEETH 


small stone so that the plate may go home to place 
on the model. The teeth should now be tried on 
the pins to insure that their direction is right, as 
during the soldering process this may have been 
slightly altered. But if that end of the pin attached 
to the plate is right, any alteration which may have 
taken place in the soldering can only affect its direc- 
tion, and this may be rectified by grasping the pin 
with the pin-bender, or a pair of pliers, close to the 


B 


Fic. 222. B, Shows labio-buccal view. 


surface of the plate, while it is held firmly on the 
model, and bending it into line. 

Their free ends may now be cut down to the bite. 
The steel countersinker may now be used to counter- 
sink the base of the platinum tube. tooth, or this 
may be done with a Butler’s point in the case of a 
non-platinum tube tooth. The tube centrals should 
now be let farther down to fit the plate, and the 
lateral incisors treated in precisely the same way as 
the centrals. If the teeth are to be set on the gum 
and not on the plate, the latter should be cut away 
as in Fig. 223, allowing the porcelain to project about 
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one-sixteenth of an inch beyond the edge of the gold. 
Unless the teeth are too narrow in the base, this 
will not interfere with the strength of the attach- 
ment between the pin and the plate. The teeth 
should be ground in the manner described in connec- 
tion with fitting tube crowns, until they accurately 
fit the plate, and their cervical labial margins are 
adapted in like manner to the models, the operator 
taking care in doing so to note that they are left to 
a proper length and made to conform to the bite, 


Fic. 223. Central fitted to gum with plate cut away. 


while the pins are at the same time filed or ground 
flush with the lingual surface of the teeth. The 
teeth cannot be considered as fitted until there is 
not the slightest visible space between them and the 
plate. In fact, the gold should appear as if it were 
cast on to the tooth. Accuracy with regard to the 
fit of the teeth to the plate not only shows work- 
manlike skill, but has the practical advantage of 
lessening the risk of the rotary motion of the jaw, 
loosening the teeth, a possible accident which 
might occur if they are not steady on the pins. 
After the pins have been soldered to the plate, 
and the fitting of the teeth is being proceeded with, 
one or more of them may be found to “bind”’ as 
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they touch each other, and this will necessitate a 
little of the contour being ground off; or the reverse 
may be the case, and some of the teeth may not 
touch, and adjustment of the pins will be required 
to obtain points of contact. 

Having fine-fitted the teeth to the plate, their 
ground edges will be a little rough, and these should 


A 


Fic. 224. A, Shows partial lower gold plate with single tube 
teeth on right side. Molars and bicuspids shaped up in 
pairs from rod No. 31 on the left side. . 


be smoothed off by slightly touching them against 
the sides of a fine and fast-running wheel. 

The fitting of the grinding teeth should be carried 
out in the same manner as already described in 
connection with the incisors, but some operators 
prefer to have them touch along their approximal 
surface from the plate to the grinding surface, as 
thereby particles of food do not easily lodge between 
them, and there is much to be said in favour of this 
method, which is easily carried out in the case of 
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single tube teeth, and more easily still when two or 
more tube teeth are shaped up from a double tubed 
rod or curved block (Fig. 224), where a joint similar ~ 
to that of a gum tooth section may be formed. 
When a tube tooth has to be fitted against a 
clasp, it is well to reduce it to nearly its proper 
length before grinding off the side to fit the clasp, 
and only about half of what will require to be ground 
off should be removed before the pin is soldered to 
the plate. Further, in marking the position for the 
pin, the base of the tooth should be held close up 
to the clasp at its neck, unless it be a type of tube 


; B 
Fic. 224. B, Shows buccal view of left side showing pairs of 
molars and bicuspids with parallel joint as in gum sections. 


tooth much contracted at the neck, as some tube 
bicuspids are. This will incline the tooth a little 
away from the clasped one. After the pin has been 
soldered to the plate, the former should be bent 
slightly toward the clasped tooth, when it will be 
found that the tooth will not go home to place, but 
press against the clasp. Mark where it rests, and 
grind carefully away, taking care not to grind away 
from the neck of the tooth but toward it. Bend 
the post still farther toward the clasped tooth, and 
repeat the process of grinding and bending the post 
until the tooth is in proper line, when it will be 
found to lie closely against the clasp. Figs. 225 to 
230 show some typical tube cases. 
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A 
Fic. 225. a, Model showing case suitable for bridge, while 


patient preferred plate. Canine devitalized; cap and tube 
shown in place. Molar with gold inlay hollowed out to ac- 
commodate spur on plate. 


B 
Fic. 225. B, Small gold plate with three tube bicuspids, pin 
attached to plate to enter canine tube. (Pin not shown in 
illustration.) 


Fic. 226. Shows partial gold plate with tube teeth. Close bite. 
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Fic. 227. Partial upper gold plate with tube teeth; labial view. 


Fic. 229. Partial lower gold plate. 
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A 


Fic. 230. A, Shows partial upper gold plate with tube teeth. Close bite. 
Palatine view. 


B 


Fic. 230. B, Shows labio-buccal view. 
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Double Tubed Rods 


The use of double-tubed rods has been dealt with 
in treating of crown work, and the advantages 
claimed for them in that connection apply also in 
certain cases of plate work. The class of case most 
suitable for their use is where the bite is abnormally 
close. The method of fitting them is in all respects 
similar to that already described in connection with 
single-tube teeth or tube rods, and the only point 
which calls for special mention is the method of 
fixing the pins to the plate. There are two methods 
whereby this may be done, and that which calls for 
the least amount of skill and which yields the desired 
results with very little labour will be first described. 
After the block has been fitted and cut off to the 
required length, it should be fixed in position on 
the plate by means of sticky-wax, the position of the 
pin determined as before described, the hole drilled, 
and the pin soldered, the pin nearest the front being 
the first to be done. If by chance the position of 
the porcelain block should be found to be a trifle 
too far away from the tooth anterior to it after the 
post has been soldered, this can easily be remedied 
by cutting off the pin and resoldering a fresh one. 
If, on the other hand, it should be a trifle too close 
to the adjoining tooth or space, sufficient of the 
excess can be ground off; but with ordinary care 
such a mishap should be impossible. Special care 
should be observed to make certain that the direc- 
tion of the first pin is correct, and that it has been 
placed vertically, as it is important that no subse- 
quent bending of the pin should be necessary. 
Having now fixed the first pin satisfactorily, the 
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second or posterior one is adjusted, as in the case of 
a single tooth. 

The second method is to adjust and solder both pins 
at once, and while this is very easily done, it requires 
more care and skill than the method already described. 
The block is to be fixed as before, and the position 
of both pins carefully marked on the plate. The pin 
for the first should be firmly fixed by forcing it to 
place with the roughing-pliers, or a temporary pin em- 
ployed, and the hole for the second one enlarged with 
the broach passed through the tube, which thus acts as 
a guide. Having prepared the posts and their sockets, 
adjust them so that the block can be slipped off and 
on readily, then solder them without investing. 

The subsequent steps are the same as those already 
described in crown work, and Figs. 127, 128, and 129 
shows molars and bicuspids formed from double 
tube rods. : 


Repairs in Plate Work 


The repairing of a gold plate with tube teeth 1s 
an easier matter than where the teeth are soldered, 
as the teeth, being usually fixed on with sulphur, 
can be easily removed, and in consequence the 
danger of fracture while soldering is obviated, while 
at the same time the investment can be much more 
quickly heated up, and in certain cases can be 
dispensed with altogether. In cases of close bite 
and where there are several detached teeth, tube 
teeth are peculiarly well suited, for the above reasons, 
as well as for others stated elsewhere. 

In the case of replacement of a broken tooth 
only, the procedure is similar to that of fitting a 
tube tooth as described in Chapter XI. 


CHAP TE RAXV 


THE USE OF TUBE TEETH, GUM TUBE TEETH 
AND SECTIONS IN VULCANITE WORK 


N dealing with this subject the writer proposes 
to describe briefly the use of the above-named 
teeth in connection with vulcanite as a base, 

as well as combination dentures, which include 
metal plates —usually gold —with vulcanite at- 
tachments, vulcanite plates with metal linings, etc. 
The suitability of these teeth for use in the above 
manner will be apparent to those who have followed 
the argument advanced in their favour, and it is 
therefore unnecessary to elaborate these further, 
though additional confirmation may be obtained 
from the accompanying illustrations. 

With regard to the selection of suitable teeth, 
this presents fewer difficulties than in the case of 
the ordinary plain teeth, or indeed of teeth of any 
other type, for various reasons, one of which is that 
the method of attachment permits of a much greater 
amount being ground off without the danger of 
impairing or destroying the anchorage. 

The method employed in arranging tube teeth is 
similar to that followed in connection with other 
forms. They have, however, this advantage, that 
they allow of greater freedom in the matter of 
arrangement than plain teeth, for the reason that 
they can be set at a greater angle to one another 
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without the risk of showing vulcanite (Figs. 231, 
and 232), and so obtain the advantage possessed by 


A 
Fic. 231. A Shows front view. 


teeth which do not require a vulcanite or metal 
backing, their closest rivals in this respect being 
countersunk teeth. The teeth are set up in the 


B 
Fic. 231. B, Shows Incisive view. 


usual way, but before the case is flasked the tubes 
should be filled with wax, in order to prevent plaster 


~~ 
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from flowing into them while the case is being 
invested. Fig. 233 shows an upper case ready for 
packing, and before doing so suitable posts (Fig. 
234) such as those supplied by Messrs Ash of Lon- 
don,' should be cut to the proper length and fitted 


B 


Fic. 232. Lower vulcanite plate with tube teeth. a, Front 
view. B, Incisive view. 


to the tubes. Before fixing them in place, a very 
small piece of rubber may be packed into the tubes 
and the posts slightly heated, and pressed home to 
place; this insures the posts being covered with 
rubber, and a secure attachment being obtained. 


1 These posts are made of aluminium alloy, which does not oxidize during 
the vulcanizing process. 
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The foregoing is the method employed in most 
cases, but certain conditions may exist which will 
necessitate modifications. If, for instance, it is seen 


Fic. 233. Upper case ready for packing. 


when the teeth are being set up that there is appar- 
ently too little room for the headed posts between 
the base of the teeth and the model, sufficient space 
may be obtained by hollowing out the base of the 
teeth, which should be set up with the 

pins in place, before investing. In cer- 

tain partial cases the teeth cannot be 

a brought away in the upper half of the 

Fic. 234. Ash’s flask, but must be covered by the in- 
aaa vestment in the lower half. Here a 
difficulty may arise with regard to the 

rubber not flowing around the posts in the tubes. 
This may be overcome by filing a little off one side 
of each of the posts to allow the rubber to fill the 
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tubes, or by filling the tubes and surrounding the 
heads of the posts with rubber before investing, as 
already described, when most or all of the rubber 
surrounding the heads of the pins may be removed 
and replaced by fresh rubber while the case is being 
packed; or the teeth may be removed before the 
case is invested, and in order to facilitate their 
removal without altering the position of the posts, 
the base of the teeth should be oiled to prevent the 
wax from sticking to them. The case should then 
be invested without the teeth, the pins being securely 
held in the investment, and 
after being vulcanised the plate 
should be finished in the usual 
way, the teeth being either 
cemented to place before the | 
case is finished or stuck on tem- Fic. 235. Tube teeth with 
porarily with hard wax during eure aia 
the finishing process, otherwise the edges of the 
vulcanite sockets may be too much rounded in 
finishing. 

In the case of the grinding teeth, it is an advantage 
to make them slightly cone-shaped (Fig. 235) as 
thereby there is less risk of undermining them — 
particularly on their lingual surface during the 
finishing process —than when their surfaces are 
parallel or nearly so. The vulcanite should always 
be carried up about a sixteenth of an inch from 
the base of the teeth on their lingual surface. This 
furnishes a socket, and permits of a better finish 
being obtained. 

Another method is to coat the pins and interior 
of the tubes with plaster or whiting, and thus prevent 
the rubber from flowing into the tube, and after 
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vulcanizing — but before finally finishing the plate 
—remove the teeth, and afterward fix them on with 
cement. 

Combination plates of gold or other metal wherein 
vulcanite is employed as a means of attaching the 
teeth to the plate, as well as vulcanite plates with 
gold or wire strengtheners, afford equal opportunities 
for employing tube teeth or gum tube teeth or 
sections, while in addition they permit of their use 
in certain cases whereby their peculiar advantages 
are made available: Fig. 236 shows a partial lower 
combination plate where plain teeth with vulcanite 
attachments have been used to supply the grinding 
teeth, while the missing lateral is supplied by a tube 
tooth. Here the advantage of the tube tooth is 
apparent for several reasons. Owing. to the canine 
having moved backward, a space has been left 
between the canine and central, too small to permit 
of the use of two normal sized teeth, yet too large 
for one, without the risk of showing the metal back- 
ing or vulcanite attachment, and there is always 
the possibility of having to replace such a tooth 
owing to fracture, shortening of the tooth due to 
the sinking of the plate, etc. By employing a tube 
tooth we insure easy replacement, without the 
necessity of soldering or vulcanising, while at the 
same time there is the advantage to be derived from 
an all-porcelain tooth, and the peculiar advantages 
which result from the employment of the tube 
form. Where one or more tube teeth are used in 
the manner described, the attachment should be by 
means of cement or sulphur, but where the whole of 
the gold is covered with vulcanite, the attachment 
may be carried out by its means, although generally 
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speaking it is best to cement the teeth on to the 
pins after the case is vulcanised. Instead of pins 
depending upon vulcanite for their anchorage, they 


B 


Fic. 236. Partial gold and vulcanite plate. a,Onmodel. sB, With isolated 
tube teeth. 


may be soldered to the plate. This method neces- 
sitates the use of a face bite, in order to obtain the 
correct position of the pins, which may be of gold 
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or dental alloy. The pin should be roughened to 
afford a hold for the cementing medium also. Pro- 
vision for attachment of the vulcanite to the gold 
may be by means of catches, roughening by means 
of a graver, etc. 

When it is intended to remove the teeth after 
vulcanising, and set them with cement, the pins 
should not be roughened until after the plate has 
been finished. The removal of the teeth may be 


c 
Fic. 236. 


easily effected by heating them slightly, when by 
means of a pair of forceps the blades of which are 
covered with lead in order to avoid the danger of 
damaging the teeth, they may be readily detached 
without danger of disturbing the pins, if reasonable 
care is exercised. In fact, the teeth can often be 
dislodged without heating if the precaution already 
spoken of has been taken, to coat the interior of the 
tube with plaster or whiting before vulcanising. 
The application of single gum tube teeth or gum 
tube sections is carried out on the same lines as in 


>» 
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the case of single tube teeth, and the jointing of the 
various sections is done in the same manner as with 
ordinary gum sections. There is this difference, 
however, in connection with their preparation for 
the purpose of using them in connection with vul- 
canite only, or with a metal plate with vulcanite 
attachment, that ordinarily a certain amount must 
be ground away from the base of the lingual surface 
to permit of a sufficient amount of vulcanite under- 
neath the teeth (Fig. 237), and for metal catches 
when a metal base or strengthener is employed. 


A B Cc A B Cc 


Fic. 237. Single-gum tube molar and central. a, Front view. B, Side view. 
c, Tooth cut away for vulcanite attachment. 


Instead of the ordinary form of catches, some of the 
pins may be soldered, and these will serve to anchor 
the vulcanite to the plate, as already pointed out, 
or the pins may be of the ordinary headed variety, 
and these will serve to anchor the sections to the 
vulcanite. The amount of vulcanite need seldom 
be so great as in the case of ordinary gum sections. 
In cases of accident, necessitating repair or re- 
newal of one or more teeth or sections, this may be 
carried out without the necessity for vulcanising. 
Replacement of a tube tooth or gum tube section 
is usually a much more simple matter than in the 
case of plain teeth or ordinary gum sections, for the 
reason that the tooth, or what remains of it, pro- 
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vided it has been fractured, may be easily removed, 
and a new tooth or section fitted and cemented to 
place. 

In the event of the post being broken, a new post 
will require to be vulcanised in its place. It seems 
almost superfluous to remark that tube teeth and 
sections may be used along with all other forms of 
teeth or sections. 


CHAPTER XVI 


PORCELAIN SADDLE BRIDGES AND PARTIAL PLATES 
FORMED FROM PORCELAIN RODS 


S the line of demarcation between remov- 
able bridges and partial plates is much less 
marked than formerly, and as the technique 

of the various stages in shaping and fitting porcelain 
blocks to form these is the same, the description 
which is given below applies to both, and it is con- 
sidered that it is better to follow this plan rather 
than divide the fitting of porcelain blocks in this 
way between the subjects of bridge and plate work. 

When one considers the reluctance which has 
hitherto been shown to do more than the minimum 
amount of grinding of porcelain teeth or crowns, it 
is not surprising that the idea of employing a mass 
or block of manufactured porcelain for the purpose 
of shaping up, by grinding, porcelain plates, or saddle 
bridges with teeth in one piece, has not hitherto been 
suggested. Doubtless the idea has occurred to many 
and been discarded on account of the supposed 
amount of time and labour which it would involve, 
its difficulty, and the supposed improbability of 
obtaining satisfactory results. 

With regard to the amount of time and labour, 
these have been fully considered in the chapters on 
grinding and shaping where it has been seen that 
the improvement in the grinding materials and 
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appliances now available, and the further improve- 
ment which may be reasonably counted upon in 
connection with grinding wheels, has largely dis- 
counted these factors. Figs. 238 and 239 afford 
additional proof that the amount of time necessary 


Fic. 238. a and B, Shows buccal and lingual view of a section of tube rod roughly 
shaped up to form partial lower porcelain plate. Time taken, 30 min. 


to remove a substantial amount of porcelain by 
grinding is not a serious factor in the total time spent 
in forming a plate or bridge, as the time taken up in 
doing so is spent mainly in considering where to 
grind. At the same time the question of the amount 
of time required to shape up and fit a partial porce- 
lain plate, and the comparison this would bear to 
the time required for making and finishing a similar 


A B 


Fic. 239. A and B, Shows buccal and lingual view of a section of tube rod roughly 
shaped up to form partial lower porcelain plate and fitted to alveolar ridge. 
Time taken, 13 hrs. 


partial gold plate with teeth complete, will naturally 
occur to many. No definite answer can be given 
to this, but practical experience has proved that 
even with a limited amount of practice, and with 
no more than average skill, the time taken will 
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range from 45-90 minutes for each tooth on the 
porcelain plate, and in most cases the latter time 
will prove ample for completing the smoothing and 
polishing of the porcelain plate and teeth, but it is 
not meant to include the time spent in making the 
bands and soldering them to the horizontal bars, 
but only for the porcelain plate and teeth alone. 
These, however, would not occupy much time, and 
it is to be remembered that there is no time spent in 
taking dies and counter-dies for striking up a plate, 
there is no slow heating up and cooling down of the 
plate and teeth for soldering, and no slow heating 
up of investment as when a cast plate is used. 
There, remains then, the apparent difficulty and © 
the seeming improbability of obtaining a satisfactory 
fit. With regard to these, the difficulties are much 
more apparent than real, and the reader may feel 
assured that any fears he may have on this score 
are groundless. Practical experience has not only 
proved this, but that it is as easy to fit a porcelain 
block accurately to a model of the alveolar border 
as it is to fit a crown to a root or to a metal plate. 
Before showing how this can be done, it seems 
desirable to point out some of the advantages which 
porcelain possesses over other materials, and these 
may be borrowed from the claims which are ad- 
vanced in favour of continuous gum work over 
other materials, with the further advantage in favour 
of pieces shaped up from manufactured porcelain of 
greater strength, the absence of a metal foundation 
and framework, the possibility of obtaining a more 
natural appearance, a lighter piece, provision for 
attachments by means of horizontal or vertical posts 
or bars, diminished liability to fracture or chipping, 
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and more perfect compatibility of porcelain to the 
gum tissue than is obtainable by any other material. 
The tube rods and blocks which have so far been 
designed, limit the application of this method to 
partial cases only, nor 
is it ever likely that a 
full upper or lower case 
“ shaped up from a single 
porcelain block would 
| | prove a practical suc- 
Fic. 240. A, Shows porcelain block with C€SS by this method. At 
groove at either end; bars horizontal the same time, qa full 
joined together with vertical tubes. l Id: bevsieeeaee 
ower cou 
fully made in this way by joining together the 
required sections by means of inlays formed on 
the ends of the bars of contiguous blocks, and the 
same might be done with the upper if a metal or 
other palate was employed. Possibly these porce- 
lain rods do not yield sufficient material from which 
to form certain partial 
plates or even saddle 
bridges, but this deficiency 
will doubtless soon be rem- , 
edied many description of 
the case shown in Fig. 241, 
which is that of a partial 
lower to supply the whole Fic. 240. B, Shows porcelain 
of the grinding teeth, will block with grooves. Bars ver- 
probably best describe the =" 
steps in the process. A good model and bite having 
been obtained, the model should be thoroughly 
dried, and afterwards boiled in stearine or a mixture 
of bees’ wax and rosin equal parts, for about 10 
minutes, in order to harden it so that it may not 
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be accidentally bruised in the process of fitting or 
permanently marked or disfigured by the vermilion 
paint used in ascertaining the points of contact on 
the porcelain block during the process of fitting. 
Provision must now be made for vertical tubes and 
posts to form guides for ensuring the return of the 
porcelain block to its exact place on the model, 
while the base of the block is being fitted to it. 
By means of a twist drill, therefore, a hole should 
be ‘drilled through the plaster 
model close to the canine and en- 
larged on its under or hidden sur- 
face. Through the hole a perfectly 
straight length of German silver 
or steel wire, size 134, U. S. G. 
should be passed, sufficiently long 
to note that it is vertical to the 
alveolar border. A bend having 
‘ been made on the lower end of 4. Oi tk eal 
the wire, it should then be se-  celain block with bars 
curely fixed in the recess made in —24 tubes with posts 
the base of the plaster model either 9 P°” 

by means of plaster, modelling compound, or dental 
lac. By means of a copper or brass disc, a groove 
of the exact size to fit the post should now be cut 
vertically on the end of the porcelain block 
next to the canine, and another similar vertical 
and parallel groove should be cut in the oppo- 
site end, the block being left a little longer than 
it is meant to be when finished. The block is 
next held in place on the model, care being taken 
to note that the porcelain is close up against the 
plaster tooth, when the position for the posterior 
post should be marked on the model and a hole — 
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A 


Fic. 241. A, Shows lower model with vertical posts to act as guides in fitting 
porcelain block. 


B 


Fic. 241. B, 1. Shows side view of lower model with vertical parallel posts to 
act as guides in fitting porcelain block. 2. Porcelain block partially fitted. 
3. Upper surface of porcelain block with guide grooves formed in the ends. 
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drilled through it and countersunk or enlarged on 
its under side, and a post passed through the hole 
in the model and fixed in the manner already de- 
scribed, great care being observed to note that the 
posts are exactly parallel. If they are sufficiently 
long to begin with, this can readily be seen, and 
they can be shortened after they have been securely 
fixed. During the process of securing the second 
post the porcelain block should be held firmly in 
place in order to act as a guide. The conditions are 
now similar to those which exist in fitting a double 
tube rod when vertical posts are employed. While 
the foregoing method of obtaining guides suits ad- 
mirably, there are other means of doing so, one 
of which is by means of temporary bars and tubes, 
as in Fig. 240, which shows two lengths of thin 
vertical tubes soldered to short horizontal bars 
which enter the tube in the porcelain block. The 
tubing may be 134 U.S. G.,, or less, but it must 
necessarily be of the proper size to suit the temporary 
posts. A few of those temporary tube and post 
guides may be kept on hand and used over again 
for other cases, or a pair of them may be made in a 
few minutes. 

Having obtained suitable guides in the manner 
described, the rough fitting of the block to the 
alveolar ridge may be carried out by means of large 
and coarse grit wheels. Gradually, as the. fitting 
proceeds, smaller and finer wheels should be used 
and vermilion paint used to mark where the porcelain 
must be ground off. After the fitting of the blocks 
has been completed, the position and size of the 
teeth to be formed should be outlined on the blocks 
(Fig. 241D) and the shaping up should be proceeded 
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with. When this has been fairly well advanced 
the bite should receive attention before the final 


C 
Fic. 241. c, Shows blocks fitted to model. 


: D 


Fic. 241. D, Shows side view of block fitted to model and shape of teeth 
outlined. 


shaping up is done, after which the porcelain should 
be smoothed and polished. 

The blocks having been finished, a recess should 
be ground in the anterior approximal side of the 
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first bicuspid of each block and extended on to the 
lingual surface, for the purpose of containing an 


E 
Fic. 241. £, Shows finished plate. 


F 
Fic. 241. ¥, Shows side view of plate. 


inlay joining the horizontal bars together. A plate 
should be. struck or cast to fit the gum behind the 
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natural teeth in the ordinary way, or a bar may be 
used for a like purpose. If the inlay connecting the 
two horizontal bars which passes through the tubes 
is not to be carried to the grinding surface of the 


G 


Fic. 241. G, Shows horizontal bars partially withdrawn from porcelain sections 
showing inlay and plate attached. 


H (i) 
Fic. 241. H, (i) Shows a partial upper porcelain plate for the right side of the 
mouth, consisting of two molars and a second bicuspid shaped up from tube 


rod No. 26. 


first bicuspids, then the anterior post must be 
brought forward by the thickness of the post, and 
this will necessitate trimming from the posterior 
surface of the canine tooth on the model, a sufficient 
amount to enable the porcelain to be close up to the 
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H (ii) 
Fic. 241. H, (ii) Shows clasps attached to inlays formed on the rods of the 
horizontal bars which are partially withdrawn. 


I 
Fic. 241. 1, Shows another example of a partial upper porcelain 
plate formed from rod No. 29. 


K (1) 

Fic. 241. k, (i) Shows a partial plate for the right side of the 
lower jaw cast in gold. The three teeth and porcelain body are 
shaped up from rod No. 26. Anchorage of block to metal base 
is obtained by means of tubed inlays formed on the end of the 
horizontal bars and the posts attached to the cast metal base 
complete the anchorage. 
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canine in the finished piece. Fig. 241 helps to show 
the various steps in the construction of the partial 
lower porcelain plate spoken of. 


K (il) . 
Fic. 241. xk, (ii) Another view showing cast plate with vertical posts, 
also porcelain block with horizontal bars partially withdrawn, 
to the end of which the tubed inlays are attached. 


The Fitting of a Porcelain Saddle Bridge 


Where anchorage is not provided by means of 
posts on capped roots, the fitting should be carried 
out in the manner described, and the subsequent 
steps carried out on the lines shown in connection. 
with other bridges, of which examples are seen in 
Figs. 203 and 211. Where the porcelain teeth 
require to be stained and gum enamel added, this 
should be done before the metal parts are completed. 


Duplicate Models 


Where a large surface such as a plate is to be 
ground to fit, it is sometimes advisable to do the 
fitting on a separate model, and retain the original 
one either for final fine-fitting or for reference, and 
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a duplicate model for this purpose, or in point of 
fact any number of duplicates, can be quickly and 
easily formed. 

Over the posts on the original model, are placed 
metal tubes to fit the posts easily but accurately, 
the tubes being roughened or having tags soldered 
to them to engage or secure them in the impression 
of the model, which should now be taken, in one of 
the many well-known ways whereby models are 
duplicated. The impression having been taken, 
posts to fit the tubes are now inserted into them, 
the projecting ends being left sufficiently long and 
being at the same time bent or roughened in order 
to hold them securely. The impression is then 
cast in the usual way, and when parted the model 
gives an exact duplicate of the original with the post 
in place. Instead of casting the impression in 
plaster, it may be cast in fusible metal or partly in 
metal and partly in plaster. If altogether in plaster, 
the model may be dried and hardened in any of the 
usual ways. The subsequent steps are as already 
mentioned. 


Lingual Bars 


To those who favour the use of a lingual bar in 
cases similar to that shown in Figs. 242 and 243, the 
following plan whereby such a bar may be quickly 
made and accurately fitted, will probably commend 
itself. Fit two round wires about size 15 U.S. G. 
to the gum, leaving them a trifle longer than is 
required, in order to permit of their being anchored 
into investment. Wax the wires together either 
with ordinary wax or sticky wax, leaving a small 
excess of wax on the surface next to the model: 
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slightly oil the model on the surface where the 
bar is to fit, and while the wax is still soft, place 


A 
Fic. 242. a, Shows partial bar lower porcelain plate with blocks of 
three teeth shaped up from rod No. 26 in the method described. 


the united wires with wax on the model and press 
in to place, moulding the wax with the fingers, so 
that it takes an impres- 
sion of the model. Care- 
fully remove the wires 
and wax and invest, and 
flow up with gold plate 
or solder. By tilting 
the investment to either 
Fic. 242. B. Shows buccal view of left side, and directing the 
block with the horizontal bars partially Neat -as required, the 
withdrawn with inlays formed on the solder may be made to 
ends. The anterior one is soldered to 
the lingual bar: the posterior inlay flow so that the vacancy 
is shown without attachments but formed by the wax will 
can be utilised as in Fig. 243. he Alled up, At also 
the space between the two wires. Little if any 
filing up is afterwards required. 


B 
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A 


Fic. 243. a, Shows partial bar lower porcelain plate with blocks 
of two teeth shaped up from rod No. 26. 


B 


Fic. 243. B, Shows buccal view showing clasp attached to posterior 
inlay which is joined to horizontal bars. 


CHAPTER XVII 


SETTING CROWNS AND BRIDGES, AND CEMENTING 
TUBE TEETH TO PLATES 


HE methods employed in attaching tube 
teeth, bridges, or gum tube sections to the 
various bases and anchorages which have 

been spoken of, are similar to those followed in con- 
nection with the usual forms of crown and bridge 
work. 

With regard to the various media, those most 
frequently used are cement, gutta-percha, gutta- 
percha cement, sulphur, amalgam, vulcanite, and 
screws.. Before proceeding to consider these, how- 
ever; attention is directed to the fact that with tube 
crowns the attachment — generally a cap and post 
— can always be fixed on to the root before the crown 
is cemented to place; also in tube bridge work, the 
attachments being formed independently of the 
body of the bridge, can often be permanently fixed 
to the roots before the body of the bridge is finally 
set. This has a more important bearing upon the 
choice of the cementing medium than at first ap- 
pears, and favours the use of gutta-percha rather 
than cement in a larger number of cases than where 
most other forms of construction are employed. 
The materials and methods employed for the purpose 
will depend upon various factors, such as the nature 
and extent of the anchorage available, and the 
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personal inclination or preference of the operator. 
The cementing media most commonly used are 
cement and gutta-percha, either singly or ‘in 
combination. | 

Cement. Cement has the advantage of affording 
the maximum amount of adhesion, and so is of special 
value when a doubt exists with regard to the fixity 
obtainable by other means. It is, however, open to 
several objections among which are its solubility, 
porosity, and difficulty of removal in case of accident 
or necessity. Its rate of solubility may be lessened 
by attention to careful fitting, so that the junc- 
tion between the root and the cap or crown is made 
as close as possible, as thereby the cement will 
obtain the maximum amount of protection. Its 
porosity permits it to become infected by putre- 
factive bacteria. This, however, can be prevented 
by the addition of about a tenth part by bulk of 
hydronaphthol to the cement powder, to which also 
may be added a drop of oil of cinnamon or cloves. 

Gutta-percha. ‘The advantages possessed by gutta- 
percha when skilfully used are the ease with which it 
can be removed, its insolubility, non-irritating prop- 
erties, and tendency to reduce shock or stress on 
the abutments. The objection usually urged against 
it is the difficulty of manipulating it and the time 
thereby required to obtain the best results. The 
gutta-percha which is best suited for the purpose is 
the ordinary base-plate variety, but care should be 
taken to avoid using too much gutta-percha, as this 
involves danger of spreading the band. 

Gutta-percha and Cement. The best results are 
usually obtained, however, by the use of a combina- 
tion of cement and gutta-percha, as these permit of 
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the crown or bridge being more easily removed if 
necessity arises for doing so. They should be 
employed in the following manner:— The post 
being roughened by spurring it with a knife, in order 
to help the gutta-percha to adhere, post and gutta- 
percha should be heated, and a small quantity of 
the latter, barely sufficient for the purpose, moulded 
along the post, when cap and post should be tried on | 
to the root, forced carefully to place, and any surplus 
removed or the interior of the cap and post may be 
coated with chloro-gutta-percha. The final cement- 
ing is then to be carried out in the usual way, and 
the details of this process need not be entered into, 
as these are familiar to all. But before cementing 
a crown or bridge to place, all of the surfaces of 
the natural teeth which have been ground should 
be treated with a saturated solution of nitrate of 
silver. 


Setting a Bridge with Cement at one end and 
Gutta-percha at the Other 


It is sometimes desirable to take advantage of the 
properties possessed by cement and gutta-percha in 
the above manner, and the cases in which a com- 
bination of these fulfills the desired results are fairly 
numerous. For example, the anchorage at one end 
may be ample, while at the other it may be deficient 
for the purpose of attachment by means of gutta- 
percha. In such a case the following plan will be 
found to yield entirely satisfactory results: The 
usual steps are carried out with regard to the prepara- 
tion of the anchorage for cement and gutta-percha, 
and the latter is carried to the point where final 
softening only is required before forcing the bridge to 
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place. While an assistant mixes the cement, the 
operator should get ready the bridge for setting, and 
as it will have been heated throughout its whole 
length, the following plan should be adopted, whereby 
the end to be cemented is made cold, and will remain 
so long enough to permit the piece to be accurately 
forced to place, while the other end is not chilled too 
quickly. A stream of ethylchloride spray should 
be directed on to the end of the bridge which is 
to be cemented and almost up to the middle of it. 
The cementing may then be carried out quickly in 
the usual way, before the cement has been affected 
by the heat, or the gutta-percha by the cold. 

The material and methods employed for attaching 
horizontal bars or posts into the tube of a crown or 
bridge afford considerable choice. As previously 
pointed out, the unglazed interior of the porcelain 
tube and roughened surface of the posts, along with 
a thin layer of oxyphosphate cement, provide an 
enormously strong attachment, stronger, indeed, 
than is necessary. Unless there is a liability of the 
abutments spreading, the cementing medium need 
do little more than exclude moisture, consequently 
very soft gutta-percha, or one of the gutta-percha 
cements may be used. These are always to be 
relied upon; but no hard-and-fast rule can be laid 
down for all cases. A description of the methods 
employed in connection with the use of gutta-percha 
cements, Onilite and Evans’ Gutta-percha Cements, 
need not be given here. These are fully set forth in 
the instructions which accompany them. 

Amalgam, screws, and other devices may be 
employed with advantage in the manner ordinarily 
described in connection with their use, and the 
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facilities afforded for doing so are probably greater 
in the case of tube work than in any other. 


Method of allaying pain after setting Crowns or 
Bridges 


However carefully the method of cementing has 
been carried out, the bands fitted to the roots, and 
their depths proportioned to the case, the cementing 
on process is nearly always painful —slightly so, 
no doubt, in some cases, moderately so in most. In 
these cases pain is doubtless due to a hyperesthetic 
condition of the periosteum and gum. From what- 
ever cause it may arise, it is a form of pain which 
some patients are peculiarly intolerant of, and for 
that reason alone it is desirable to get rid of it as 
quickly as possible. It is surprising to find how 
ineffectual cocain is under these circumstances when 
applied between the gum margin and the neck of the 
tooth. Of course, a few drops injected will give 
complete anesthesia, but this is objectionable on 
several grounds, and is wholly unnecessary. The 
following plan will be found to give almost instant 
relief, and is unfailing in its action: Fill a fairly large 
— say a 2 oz. — syringe with very hot water, as hot 
as can be borne without producing actual pain on 
the gum. The right degree of heat can be approxi- 
mately judged by directing a stream on the finger 
before applying it. Before the cement has quite 
hardened, remove all pieces of lint, cotton, etc., 
from the mouth, and having the saliva ejector in 
place to remove the hot water as fast as it is applied, 
direct the stream of water forcibly on to the gum 
around the neck of the tooth by holding the point 
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of the syringe about two inches away from the neck 
of the tooth. By the time the syringe is half empty, 
the pain will either have completely disappeared, 
or nearly so. All surplus cement should then be 
removed. Once more a forcible stream of hot water 
should be directed around the neck of the tooth, and 
between the band and the gum, and if need be a 
third one, but this is rarely, if ever, called for. It is 
noted, therefore, that we have in water, used either 
hot or cold as the circumstances of the case may 
demand, a simple, powerful, and easily controlled 
anesthetic agent (See Chap. V.) which is always at 
our command, and which is entirely free from the 
objectionable features which sometimes accompany 
the use of other anesthetics. Doubtless when the 
powerful anesthetic properties of hot water are fully 
realised, it will obtain wider recognition. When 
gutta-percha is used as the cementing medium, the 
same plan should be followed. 

Sulphur. The use of sulphur as a cementing 
medium dates back to the eighteenth century. It 
is most commonly employed for fixing tube teeth 
to gold plates, and where it is possible to do so it is 
to be preferred to cement, for the reason that if — 
circumstances arise which necessitate the removal 
of the teeth from the plate, this can be easily and 
quickly done by carefully heating the case to the 
melting point of sulphur. 

Sulphur can, of course, be employed in crown and 
bridge work also, but its special advantages are most 
apparent in plate work. The method of using it is 
as follows: — The plate having been finished in the 
usual manner, a few shallow cuts are made in each 
pin with a file. The teeth having been cleaned and 
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freed from all traces of oil — which can be done by 
boiling them for a few minutes in a strong solution 
of soda —the tubes should be dried by means of 
cotton wound round a broach, and, where platinum 
tube teeth are used, their interiors roughened by a 
clean tube file. The sulphur is melted in a small 
porcelain cup or an iron spoon until it is quite 
fluid. The plate should be grasped with pliers held 


Fic. 244. Shows mode of grasping plate in finally fixing teeth. 


in the left hand (Fig. 244), and plate and teeth 
heated carefully over a spirit or small Bunsen flame. 
This must be done gradually, and the flame ought 
not to be allowed to play on the porcelain for fear of 
cracking the teeth, while the temperature should 
never be allowed to rise too high, as this would 
deprive the sulphur of fluidity. A wire spatula —a 
piece of flattened iron wire, pin-wire size — is dipped 
into the melted sulphur, and repeatedly conveyed 
to the heated plate and teeth. The sulphur runs 
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by capillary attraction under the teeth and along 
the pins. When it has been ascertained that the 
sulphur has filled all the tubes and spaces, and while 
it is still fluid, the plate should be removed from the 
flame and the teeth held firmly in place for a few 
moments until the sulphur sets, and in order to do 
so a few folds of linen rag should be used to grasp 
them with. Plate and teeth may now be allowed to 
cool, and the excess of sulphur removed by means of 
a fine-pointed knife or point, after which the plate 
may receive the final polishing. 

Various modifications in the manner of using 
sulphur are employed; for 
example, rock — sulphur 
broken into small pieces 
may be placed on the end 
of each tube, and when Fic, 245. oie es a shallow bite 
plate and teeth are heated paere 
the sulphur will run through, additional pieces being 
used until a surplus shows. Repeated melting of 
sulphur seems to improve its quality rather than 
spoil it. 

Fig. 245 shows a buccal view of four tube teeth 
which are much thinner in the centre, and on their 
lingual surface, and the tube is not more than 23 
mm. long. These afford evidence of the reliability 
of sulphur as a cementing medium. This old type 
of tooth was frequently used in cases of short bite, 
and with entirely satisfactory results, but care was 
always taken to insure that the teeth were accurately 
fitted to the plate. Doubtless the platinum tube 
lining afforded a slightly better hold than the 
non-platinum tube. 

Where either a vertical or horizontal tube is not 
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required, it can readily be filled by means of a section 
of post cemented into it, and here it may be well to 
state how this may be done in the case of a bridge 
formed from a straight porcelain rod with single or 
ae 5 double tubes, and the method is 
applicable in a similar manner 
to curved blocks also. Where 
Fic. 246. Shows how each 2a Me Pia: 
short length “of wirev is LHe! feontinuityerctsst het 
cemented in from either not broken by intersecting verti- 
mt cal tubes, the horizontal post 
or bar may be cemented to place, but where verti- 
cal posts entirely obstruct the passage of the hori- 
zontal one, a section of post or bar should be cut off 
equal to the length of the tube between the points 
A and B (Fig. 246) and cemented to place. 


CHAPTER XVIII 


A SUGGESTED REVIVAL OF GUM TUBE TEETH AND 
SECTIONS 


N bringing forward suggestions regarding a 
revival in the manufacture and use of tube 
teeth and crowns, only a passing reference was 

made to gum tube teeth and sections. These have 
been far too long neglected, so long indeed that they 
are only known in collections of old prosthetic pieces, 
though their modern, but far less adaptable repre- 
sentatives gain favour at the expense of the old 
pattern tube variety. Some of the causes which 
have resulted in the neglect of those old forms of 
gum tube teeth and sections are similar to those 
which adversely affected the use of tube teeth and 
crowns, but there are others which it is needless to 
attempt to enter into fully. 

As early as 1837, various forms of gum tube teeth 

were manufactured on a commercial basis in Eng- 
land, their tubes being lined with gold. About 1845 
various forms of gum tube sections were introduced 
these also having gold tubes. In 1856 platinum 
tubes were substituted for the gold ones, and these 
gum tube teeth and sections were largely used prior 
to the introduction of vulcanite about 1858, and were 
then employed with decreasing frequency, while for 
many years their use had been entirely discontinued. 

There is no evidence to show that gum tube teeth 
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and sections were ever manufactured in America 
on a commercial basis, but about 1856 both gum 
teeth and sections — for use in connection with the 
Blandy process — were manufactured by the S. 5. 
White Co., and by Messrs Ash & Sons, and Lemale 
& Co., and were soon followed by gum teeth and 
sections with platinum pins for use in connection 
with a vulcanite base, and these latter have been 
largely used up to the present time. Those for use 
in plate work were doubtless introduced at an earlier 
date; at all events they were manufactured in Eng- 
land before 1850. It is surprising that the single 
gum pin teeth and sections for use in vulcanite work 
should have succeeded in displacing the pinless 
forms, as they are in no way superior; and it is not 
surprising that pinless forms of teeth should now 
be displacing those with platinum pins, although 
the latter are inferior to their prototype, the original 
pinless form. | 

Had it been realised at the time when gum teeth 
and sections with platinum pins for use in vulcan- 
ite were introduced — about 1858 —that platinum 
would ever reach its present price, and that pinless 
forms would prove as adaptable in every way, it is. 
safe to affirm that these gum teeth and sections with 
platinum pins would never have been introduced. 
An even greater mistake, however, was made in 
failing to recognise the superiority of gum tube 
teeth and sections for use in vulcanite, as well as 
plate work. Doubtless this arose from failure to 
recognise the possibility of employing them in this 
way, while the obstacle presented by the lack of 
suitable appliances for grinding was an additional 
drawback. 
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Fic. 247. Some old forms of single tube teeth. 
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Attention will now be directed to the advantages 
which would be derived by the adoption of gum tube 
teeth and sections in place of the forms of platinum 
pin and pinless teeth at present in use. The out- 
standing point with regard to the superiority of the 
former is their suitability for use in connection with 
the casting process. In this respect they hold a 
unique place, as none of the other forms are adapted 
for use in this way; but, in addition to this, they are 
also suitable for use in all cases where other forms 
of gum teeth are employed, yielding better results in 
most, while under no circumstances are they inferior. 
The claims advanced in favour of tube teeth are 
applicable also in connection with those sections, 
and at the risk of being accused of too frequent 
reiteration, a few of them may be repeated. | 

Their adaptability has already been spoken of in 
conjunction with the casting process, and will be 
described later on, as will also the use of tube teeth 
and single’ gum tube teeth in this way. Figs. 247 
and 248 will show a few of these old forms of single 
eum tube teeth and sections. The advantages 
spoken of were strength, easiness of repair, security . 
of anchorage, natural appearance, and comfort. | 

Strength. With regard to strength, this is appar- 
ent from the bulk of porcelain, which is disposed to 
greatest advantage for this purpose. 

Easiness of Repair. In the event of fracture, or 
from any other cause which may necessitate replace- 
ment, a new tooth or block can be substituted much 
more quickly than by either vulcanising or soldering. 
In consequence, the risks associated with these 
methods are eliminated. | 

Anchorage. The subject of anchorage is one of 
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Fic. 248. Old forms of gum tube teeth and sections. Note the provision 
of swivel bolt for spiral springs in some of the bicuspid and molar sections. 
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great importance, and it will be observed that ample 
provision is made for this in connection with gum 
tube teeth and sections, when either the old method 
of grinding and fitting or the casting process is 
employed, while the same applies to their use in vul- 
canite work. But it may be worth while to point out 
once more that gum tube teeth and sections permit 
of greater adaptability in cases of abnormal overbite 
than:do pin gum teeth and sections, in dealing with 
which attempts to obtain addi- 
tional overbite are made at the ex- 
pense of the anchorage (Fig. 249). 

The bridge worker will at once 
realise the possibility in connection 
with these teeth and sections, the 
use of which would fill a gap at 
present imperfectly occupied by 
fused gum body. The provision 
for anchorage, however, as will be 


Fic. 249. Showing the 
amount of overbite to ; ; ; 
be obtained even with- seen from the illustrations, 1s con- 


out grinding. fined to vertical tubes, and while 


these afford ample anchorage for fixed and remov- 
able saddle bridges, an additional horizontal tube 
would be an advantage in some cases (Fig. 250). 
This might be introduced without interfering with 
their employment in other ways. 

Other advantages which would result from the 
use of these teeth are derived from the smooth wall 
of porcelain on the lingual surface, and the increased 
amount of room which is available for the tongue 
resulting from the disposition and nature of the 
- anchorage. 

The application of these sections in plate work is 
similar to that described in connection with single 
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tube teeth, or two or more teeth shaped up from 
porcelain rods; one of the objections which resulted 
in the displacement of tube teeth by the platinum 
pin variety was the time spent in grinding and 
fitting; but this objection no longer holds good, 
because of improved methods and appliances. If 
these teeth and sections were now available, they 
would doubtless be extensively used because of 


Fic. 250. Gum section blocks shaped-up from rod No. 28. Time for shaping- 
up, about four and a half hours — not including time for fusing gum enamel. 


their suitability for use in the various classes of work 
spoken of. 

It is, however, in connection with the casting pro- 
cess in plate work that the writer sees the greatest 
scope for their use, and the reasons for this, apart 
from those already given, may well be borrowed 
from the claims advanced in favour of continuous 
gum work. These are chiefly greater artistic free- 
dom and hygiene. With reference to the former, it 
is true that greater scope is provided for obtaining 
any desired position for individual teeth than is 
possible with manufactured sections, but the bulk of 
porcelain and the ease with which it can be shaped 
up and afterward polished, render tube sections far 
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superior to the ordinary kind, while admittedly 
inferior to continuous gum work. On _ hygienic 
grounds the claims advanced are as sound for tube 
sections as for continuous-gum work or any other 
forms of teeth. | 

It appears, then, that the possibility of adjusting 
individual teeth is the only point where continuous- 
gum work obtains an advantage over tube sections, 
while the corresponding advantage which they possess 
over all other forms will be apparent. 


The use of Tube Teeth, Gum Tube Teeth and Sections 


in connection with the Casting Process 


After the model and bite have been obtained, the 
necessary steps with regard to the employment of 
gum tube teeth and sections in connection with cast 
plates are as follows: —A wax base-plate is made 
in the ordinary way, and the base of the tube teeth 
or gum sections should be rough fitted to the model, 
and their sharp edges neatly rounded off — they 
should also be fitted to suit the bite, and the joints 
accurately adapted. The tubes are next to be hol- 
lowed out a little at their bases, in order to permit of 
an extra thickness of gold for the purpose of increas- 
ing the anchorage of the pins. The teeth should 
now be slightly oiled, in order to prevent them from 
sticking to the wax, when they should be gently 
pressed into it, and any deficiencies with regard to 
fit made good by careful waxing up. The pins may 
be of dental alloy or gold, the latter for choice, as it 
gives a stronger union. The pins are next to be 
warmed, and all in turn placed in their respective 
tubes and pressed through the wax until they touch 
the model. ‘The sections and wax having been chilled 
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Fic. 251. A, Cast metal plate with gum sections. 


Fic. 251. B, Sections raised to show attachments. 


Fic. 251. c, Lingual view. 
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with water, they should be removed carefully, so 
as not to alter the position of the pins; any super- 
fluous wax may now be removed, the teeth or sections 
once more tried, in order to make certain of their 
position, then removed, when the investment and 
casting should be carried out in the ordinary way. 
In order to add to the anchorage of the pins to the 
plate, a slight groove may be formed around the 
base of each, or a very slight amount of solder sweated 


Fic. 251. p, Completed case. 


on to the end. An alternative method is to indicate 
the position of the posts on the plate, and, after it 
is cast, solder the pins to the plate in the manner 
described in connection with soldering pins for tube 
teeth. 

After the plate has been cast, and before proceed- 
ing to finish it, the teeth or sections should be stuck 
on temporarily with hard wax, in order to obtain the 
best finish and prevent damage to the pins during 
the finishing process. 

From the foregoing, then, it will be seen that a 
case in which gum tube teeth or sections are used may 
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Fic. 252. Upper case with single gum front tube teeth, and 
molar and bicuspid sections. 


A 


Fic. 253. a, Shows lower case with cast metal base and 
single gum tube teeth. 


B 
Fic. 253. B, Teeth raised to show attachment. 
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be as easily and quickly made as a vulcanite plate, 
and the description given is applicable to tube 
teeth as well as gum tube teeth and sections. 

The question of weight is not one which is likely 
to cause difficulty, as cast plates with tube teeth 
or gum sections need seldom be heavier than ordi- 
nary plate work, and far lighter than continuous 
gum work. There is also the choice of aluminium 
and certain alloys. Figs. 252 and 253 show various 
applications of single gum tube teeth and gum tube 
sections used in connection with the casting pro- 
cess. The writer is fortunate in possessing a number 
of the various forms of gum tube teeth and sections, 
most of which were made from 30 to 70 Naas ago, 
also some much older specimens. 

Gum tube sections may be formed from tube rods 
as in Fig. 250, and the base of these only require to 
be roughly fitted when used with a cast base. 


CHAPTER XIX 
REMOVABLE FACINGS OR INTERCHANGEABLE TEETH 


N Chapter IV, page 45, it was pointed out that 
| in certain cases of abnormally close bite, the 

whole of the porcelain covering the lingual sur- 
face of the post either of a tube crown or of a tube 
tooth attached to a plate, might be ground away and 
yet leave the porcelain facing as strong as, if not 
stronger than, an ordinary plain tooth unprotected 
by a backing; because in such a case the porcelain 
face would be supported in the whole of its length, 
provided the post was not ground too far through. 
Figs. 41 and 42 in Chapter IV illustrate the amount 
of anchorage which would thus be obtained in the 
case of a tube tooth or section of porcelain rod, as 
well as when a double tube rod or porcelain block is 
employed. It will also be observed that it is greater 
in the case of the former than the amount of anchor- 
age provided by any of the well-known forms of 
removable facings, while in the case of the double- 
tubed rod used in like manner, the amount of anchor- 
age obtained is greater than is afforded by any form 
of plain tooth, due to the fact that-the anchorage 
tubes extend from the incisive edge, or, in the case of 
the back teeth, from the crown surface of the tooth 
or facing —to the cervical border. Moreover the 
disposition of the tubes, one on either side of the 
middle third of the tooth, adds greatly to its strength, 
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for the reason that a hold is obtained over the widest 
possible area. Thus, these facings may be employed 
for any or all of the purposes for which plain teeth, 
interchangeable teeth, or removable facings are 
employed. When used for vulcanite work, they 
require no anchorage post, although a simple form 
of anchorage, or anchorage and strengthener com- 
bined, can easily be formed. The tube tooth, when 
it has been ground away in the manner to be de- 
scribed, has more of the character of a natural tooth 
than any of the ordinary forms of plain teeth, for 
which it can be so readily substituted. Moreover, all 
the double-tube rods and porcelain blocks spoken of 
may be used to form two or more removable facings 
joined together in a manner similar to the illustra- 
tions already shown of tube crowns treated in this 
way, and the claims which have been advanced in 
favour of those multiple crowns where the tubes 
are used vertically are likewise applicable in the case 
of removable facings. In consequence,’ they per- 
mit of a much wider application of the principle 
than appears to have been hitherto suggested, while 
others will doubtless suggest themselves to the 
reader. 


To form a Removable Facing from a Tube Tooth, 
Porcelain Rod, or Block 


This is a very simple matter. In the case of 
one of the older forms of platinum tubed teeth the 
platinum tube or lining may be retained or removed. 
If for any special reason it is decided to remove it, 
this may be done by means of a cross-cut bur before 
the tooth is ground through to the tube on its lingual 
surface, or afterwards, when it may sometimes be 


REMOVABLE FACINGS 371 


dislodged without much difficulty by means of a 
sharp instrument. The lingual surface should first 
be ground off by means of the large 4-inch wheel, 
s inch or 3 inch thick until the tube is nearly exposed. 


A B C D E 13 


Fic. 254. Removable facing formed from single-tube rod. 
A, Section of the tube rod. B, Tooth roughly shaped up. 
c, Lingual view of facing. p, Incisive view. £, Backing. 
F, Edge view of backing. 


It should then be ground quite flat by being held 
against the side of the same wheel, which should 
run perfectly true. But, previous to being ground, 
an accurately fitting post should be temporarily 
cemented by means of shellac into the tube or tubes 
to act as a guide to the amount which should be 
ground off, and at the same time to preserve the 
ground edges of the tube. Care should be observed 


Fic. 255. Central incisor facing formed from 
double-tube rod No. 27, with backing. 


merely to expose the platinum tube. If a doubt 
should exist about the lingual surface being per- 
fectly flat, the tooth facing should be rubbed down 
or ground on a flat carborundum hone with water, 
using a rotatory motion. When a facing is formed 
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from a tube rod, a tooth or crown, it should be 
ground down nearly to the level of the tube, and 
the preparation of the lingual surface completed in 


Fic. 256. a a, Labial and in- 
cisive views of section of block 
No. 33. B 2, Shaped up. c ¢, 
Labial and incisive views of 
backing. 


the manner described. Fig. 
254 shows the various stages. 
Fig. 255 shows a_ facing 
formed. from a double-tube 
rod. When three facings 
are formed from a double- 
tube rod, the lingual surface 
of the section of porcelain 
should also be hollowed out 
(Fig. 256), otherwise the arc 
of the circle representing 
the labial surface of the teeth 
can only be obtained at the 
expense of needless thickness 
of the teeth, with its attend- 
ant disadvantages. 

In grinding the concave 
surface of the block down to 
the tubes, a wheel 1, 14, or 2 
inches diameter, and 2 or 4 
inch broad, grit 80 to I00, 
should be employed, and a 
finer one, about grit 150 and 
of the same size, for final 
grinding. Great care should 


be observed not to carry the grinding too far; the 
point where it should cease is when the tubes are 
only just exposed evenly along their whole length, 
or it may be stopped short of this by about the - 
thickness of notepaper, when the tubes may be further | 
exposed in the whole of their length by means of a 
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thin S. 8. W. vulcarbo disc, No. 3, 6, or 7. In the 
event of interchangeable teeth or removable facings, 
either single or multiple, being manufactured, the 
tubes might with advantage in many cases be size 
153 U.S. G, therefore similar in size to the tube of 
the platinum tube tooth. This would permit of a 
thinner facing, an advantage which though seldom 
necessary, would not entail any sacrifice of strength 
which could not well be spared, and it would still 
leave these facings stronger than any others. 


Fitting a Backing to a Tube Facing 


In order to form a backing for a single-tube facing, 
take a piece of perfectly flat backing, and scrape it 
lightly in order to obtain a bright clean surface 
which will solder readily. Then take a length of 
straight wire which will accurately but easily fit the 
tube, and lightly scrape it also along the surface 
which is to be soldered to the backing. Now tie 
the wire and backing together by means of thin 
binding wire, and having boraxed the surfaces which 
are in accurate contact, apply a very small piece 
of solder to the joint and flow the solder carefully 
but thoroughly in the Bunsen flame. If this has — 
been done carefully, the facing, after the backing 
has been pickled, should slip on easily. Success 
depends upon using the smallest possible amount of 
solder which will form a union of the parts and no 
trace of solder should be visible after the operation 
is completed. Where a double tube is employed, 
the procedure is similar, although the details are 
necessarily somewhat different. The first post may 
be soldered to the backing in the manner described; 
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the second post may have its relation to the first 
one (on the backing) determined by using a short 
length of tube rod cut from 
the same porcelain rod placed 
temporarily on the posts 
to act. as. a+» guide while 
soldering (Fig. 257). Instead 
of the sections of porcelain 
rod being employed as a 
guide, two small permanent 
guides made of brass may be 
used, one set for each of the 
double-tube rods. An alterna- 
tive method is to solder both 
Fic. 257. Shows section of Posts ao the backing oe: the 
doubletube rod used as a Samé-time; ‘or the backingsamas 
guide for fixing position of posts may be invested and then 
wires to backing for soldering. ' : . 
soldered, or a cast backing may 
be used, backing and posts being cast in one piece. 


A Repair Facing 


A repair facing may be formed in the manner 
shown in Fig. 258, and this may be done by cutting 
off a thin transverse sec- 
tion of a double-tube rod 
in the manner already 
described. Such a facing 
will often be found of 
use in replacing a molar Fis. 258. Stages in the formation of 

ae eae Rea a repair facing from double-tube 
or bicuspid facing broken 1,4 No, 26. 
off a crown or bridge, using 
the existing pins or anchor screws for the purpose of 
obtaining anchorage (Fig. 259). The position and 
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size of the hole will allow of ready adjustment, and 
the facing may be cemented to place in the usual 
way, or a combination of cement and amalgam, or 
cement and porcelain cement, may be 
used. Should one or both pins come 
away with the porcelain facing of a 
molar or bicuspid crown, the remain- 
ing portion of the pins which may fy. grohEMolic face 
adhere to the backing should be ing fixed with 
ground off, and two holes drilled and = 7°" SteWS: 
tapped in the backing, and a headed screw screwed | 
into each; or two short How screws used, and the 
facing cemented to place. 


CATA Thee 
PAINTING AND ANNEALING PORCELAIN TEETH 


HE introduction of porcelain enamels has 
made us much less dependent than formerly 
upon that wide selection of shades of teeth 

and crowns hitherto deemed indispensable, and the 
variations obtainable by their use cannot, in many 
cases, be got in any other way. It is unnecessary 
here to enter into a lengthy description of the use 
of these materials, as the instructions furnished by 
most of the well-known makers who supply them 
enable the least experienced to attain the end they 
have in view, with a little practice. The choice of 
high, medium, or low fusing enamel is, generally 
speaking, a matter of individual preference. The 
result of colouring teeth by the use of these enamels, 
or of glazing porcelain teeth or bridges by means of 
fusing a thin coating of transparent enamel instead 
of polishing them, makes the matter of cooling 
porcelain a question of importance; and while this 
has been already spoken of, its importance is such 
that no apology need be made for once more reverting 
to the subject, especially as most writers do not seem 
to have given this matter sufficient consideration. 
Doubtless this neglect has arisen from the fact that 
porcelain brought to a high temperature during 
soldering operations is protected by a mass of in- 
vestment material, which, even when of moderate . 
376 
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bulk, permits of the porcelain being cooled nearly 
uniformly throughout; whereas when porcelain is 
brought to a high temperature without the pro- 
tective aid of investment material such as the muffle 
of a furnace, a much longer time must be allowed for 
it to cool down uniformly if the maximum amount of 
strength is to be obtained. 

The period between 1840 and 1880 may be said 
to have marked the highest level of porcelain tooth 


Fic. 260. 


manufacture, but even until 1890 the quality was 
generally excellent, although there were distinct 
evidences of falling off. One of the reasons given for 
this in a former chapter was “the stress of modern 
competition.” Formerly the muffle was allowed to 
cool slowly and evenly. This took from twenty- 
four hours to two or three days, the time depending 
upon the size of the furnace and muffle. Subse- 
sequent heating of such porcelain to a high temper- 
ature and allowing it to cool rapidly would not 
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greatly impair its strength or toughness, but such 
treatment would considerably weaken present-day 
porcelain which contains too little kaolin. In order 
that the maximum strength and toughness of the 
porcelain may be maintained, place the electric fur- 
nace in a box similar to that shown in Fig. 260. | 
A box such as this should be made of wood or metal, 
but should be lined with asbestos slabs, about half 
an inch thick, carefully jointed so as to make it 
practically air-tight. After the porcelain has been 
fired, the door, which is also lined with asbestos in 
the same way, should be closed, and not opened for 
at least twelve hours. This will allow the porcelain 
to become sufficiently tempered or annealed, and so 
permit of its maximum strength being developed, al- 
though no treatment will improve an inferior quality 
of porcelain. 


Tube Rods as a Foundation for Fused Porcelain 
i Bridge Work 


It has been pointed out that fused porcelain has * 
proved a disappointing material in connection with 
bridgework, except in the hands of the most highly 
skilled workers. The reasons advanced in proof of 
this rest mainly on the lack of strength in the mate- 
rial, necessitating as it does a platinum framework 
strong enough in itself to permit of the strength of 
the fused porcelain being in most cases disregarded. 
Manufactured porcelain, on the other hand, is of 
sufficient strength, unless in cases of close bite, to 
allow of its use without the necessity for employing 
a metal framework, although in point of fact tube - 
rods furnish the means of combining a framework 
and anchorage at the same time, and possess the ad- 
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vantages previously spoken of. There seems every 
reason, therefore, why tube rods should prove of 
great use in connection with fused porcelain work, 
furnishing as they do the necessary strength of 
porcelain body combined with a ready and efficient 
means of reinforcement by horizontal and other 
bars, which, as already described and illustrated, 
can be used for the purpose of assisting to furnish 
any of the methods of anchorage hitherto relied 
upon, and many others to which tube rods are 
specially suited. 

The details in connection with the formation of a 
bridge in the manner spoken of need not be entered 
into, but it is suggested that the section of porcelain 
rod should be roughly shaped up to the desired 
form, both with regard to the body of the piece and 
outline of the teeth, and that the required additions 
be made by means of suitable porcelain body. As 
the fusing point of tube teeth and tube rods is 
2300° F., most of the high-fusing bodies in common 
use may be employed. 

In order to support and prevent the tendency to 
bending of a section of porcelain rod while it is being 
fused, an excellent plan is to insert a length of 
pencil lead into the tube before putting the piece 
into the electric furnace. 


INDEX 


ABRASION, causes, 219-20; treatment 
in crown-work, 220-1 

Abrasive powder with metal wheels, 
152-3, 154-5; fastest-cutting grit, 
154 

Abrasives: 

Natural and artificial compared, 
125; corundum and emery less 
hard than artificials but tougher, 
125; artificials grouped as car- 
bide of silicon and oxide of 
alumina, 126; carborundum, pure 
form of carbide of silicon, 126; 
materials, manufacture and _ his- 
tory, 126-7; qualities and uses, 
127; crystolon, a newer form of 
carbide, probably suitable for 
dental work, 127-8; alundum, 
aloxite, boro-carbone and other 
alumina artificials, 128; bauxite, 
purest form of natural aluminium 
oxide, sources, manufacture and 
qualities, 128-9; silicon superior 
to alumina for low tensile cutting, 
as in dental work, 129, 145; hard- 
ness of artificials about 93, 129; 
crushing and grading after fusion, 
129 

Abscess, with caries, 63; alveolar, 
74-5; skiagrams in diagnosing, 
76; tube posts in obstinate cases, 
76-9 

Accuracy, in fitting, 9, 17, 48-9, 98, 
216, 315; of modern grinding 
wheels, 124 

Adaptability of tube teeth and porce- 
lain rods, 8, 10, 21, 43, 45-6, 
46-7, 52, 55, 56 

Adhesion given by rough surface, 
Zit 201 

Alcohol in canal-clearing, 73; flame, 
in sweating, IOI 

Alloys: gold and platinum, 34; 
platinum and silver (dental al- 
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loy), 34-5, 309, 364; iridio-plati- 
num, 35, 238-9; base metal, 35; 
aluminium, 325 (note) 

Aloxite, 128 

Alumina, crystallized, basal abrasive 
for high tensile grinding, 125; 
proved inferior to carbide of 
silicon for dental work, 145 

Alundum, 128 

Amalgam, copper, in root perforation, 


82-4 
Ambler, D. C., 3 
Anatomical chapter, Dr. C. R. 


Turner’s, in Johnston’s “Opera- 
tive Dentistry,” 171 (note) 
Anatomy of teeth surfaces, an aid to 

skill in shaping, 194 
Anchorage: 

Earliest forms of, 1, 2-3, 4, 9; solid 
posts, 4, 45-7, 48-9, 50, 105-8, 
I2I, 122, 199-201, 206~-7, 215-6; 
split posts, 35-6, 259-61; tube 
posts, 36-40, 76-9, 81, II7, 
118; metal lining to tube, 40-1; 
strength, 49, 50, 51, 52, 214-5; 
fractured roots, 84-s; double 
posts, 110-2; supplemental post, 
114, 116; supplementary support 
for loose teeth, 207-8; for exten- 
sively decayed roots, 208-10; 
cement in jacket-crowning, 214; 
molars with partially exposed 
roots, 226; repair facings, 227; 
tube rods in bridge work, 250-1, 
257-8; combined vertical and 
horizontal tubes, 251;  supple- 
mental tubes, 251-2; groove and 
inlay, 255-6; inlays, 261-2, 340- 
4; inlays and_ horizontal bars, 
262-3; pins in plate-work, 310- 
4, 321-2; in vulcanite-work, 325- 
7, 329-30; gum tube teeth, 331, 
362, 366; removable facings, 


369-70, 373-4 
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Methods of, in bridge-work illus- 
trated: 

All-gold molar crown, inlay and 
split post; horizontal bar; in- 
lay with split post fitting in 
supplemental tube on cap of 
grooved bicuspid, 283-4 

Band, inlay, bars, solid root post, 
split post on cap, 295-6 

Caps and solid posts, 281-2, 
290-2, 298, 300, 301, 301-3 

Caps and» split posts, 267, 287, 
288-90, 294-5, 300-1 

Caps, bands, split posts entering 
tubed inlays, 293-4 

Caps, posts, grooves with tubed 
inlays, metal-lined tubes, 278-9 

Concealed, 275-6 

Flexible, 272-3 

Inlay and bars, cast inlay and 
tube combined and _ hollowed 
to take inlay and split post, 
285-6 

Inlay, horizontal bar, post and 
cap, 268-9, 269-70, 270, 274-5, 
280, 280-1 

Inlays, 264 

Inlays and horizontal bars, 266-7, 
267-8 

Inlays, horizontal 
posts, 282-3 

Inlays, split 
296-8 

Post and 
276-7 

Post, unbanded cap, inlay and 
post, 273-4 | 

Posts, bars and inlays, 304-6 

Posts, caps and bars, 270-1 

Posts, cast metal base, 303 

Solid posts, 277-8 

Splints, 292-3 

Split posts and horizontal bars, 
285 

Split posts and. metal tubes in 
block, 300 

Split posts, metal tubes and hori- 
zontal bar, 304 

. Vertical split posts, 265-6 
Anesthesia, high pressure, 65 
Anesthetics, 65, 68, 213, 352-3 
Annealing, 13, 61, 135 376-8 
Antiseptic paste, 70; gauze, 75 


bars, split 


and tube posts 


Richmond crown, 
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Anvil, 101 =F 

Apical foramen, sealing, 72-4; in 
septic cases, 74-6; precaution 
against accidental sealing, 78 

Apical foramina, enlarged, tube posts 
for, 79 

Aptitude, natural, an advantage, not 
‘a necessity, 194-5 

Approximal surfaces, destruction of, 
96-7 

Arkansas stone, I51, 163 

Arsenious acid as anesthetic, 64, 65, 
67 

Articulation, assisted by tube teeth, 
44-5 

Artistic instincts, an advantage, not a 
necessity, 194-5; skill, stimu- 
lated by working up tube ma- 
terial, 8, 11, 167-8, 236; im- 
perilled by over-reliance on cast- 
ing, 41-2 

Asbestos and plaster paste, 77; lining 
to furnace box, 378 

Ash, Sons & Co., pioneers of English 
tube teeth, 3; their crown-swag- 
ing device, II4-5; tan stone, 
164; aluminium posts, 325, 326; 
gum tube teeth and sections, 358 

Attachment of tube crowns, bridges, 
&e.: ; 

Cement and_ gutta-percha’ the 
most usual media, 348-9; diffi- 
culties of cement, 349; advan- 
tages of gutta-percha, 349; the 
two combined give best results, 
349-50; fixing post with gutta- 
percha and cement, 350; setting 
bridge with cement at one end, 
gutta-percha at the other, 350-1; 
advantages of sulphur, and 
method of use, 353-5 


Back teeth, tube, marked strength of 
50 . 

Backing, metal, defect of, 58; fitting 
posts to, for facings, 373-4 

Balkwell, F. H., 259 

Banding and capping the root: 

Accuracy essential, 98; measuring 

and making the band for upper 
central, 98-9; sweating edges of 
band, 99-101; mandrel method, 
101; modelling method for irreg- 
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ular surface, 101-2; fitting band 
to root, 102-3; making and fitting 
the gold cap, 103-5; determining 
size of post, 105; tapering, 
roughening and fitting post to 
cap, 105-6; soldering, with and 
without investment, 106-8; ad- 
justment of post, 108; modifica- 
tions for upper laterals - and 
canines, 108-9; half-banding for 
extensive recession or decay, 
109-10; double posts for double 
roots, IlI-2; a single post for 
double root should go in the 
stronger canal, 112; junction 
point of double posts to be below 
surface level of root, 112; upper 
molar with roots all but divided, 
113; similar lower molar case, 
113-4; one post in molar palatal 
root usually sufficient, 114; cap- 
ping the pulp chamber, 114; 
damaged cap, I14; crown-swag- 
ing device for cap-making, 114-5; 
lac die and counter die method, 
115; plaster method, 115; lower 
central incisors, 115-6; lower 
laterals and grinders, 116; broad 
bands for all-gold crowns, 117; 
tube posts —lumen to be kept 
clear while soldering, 117; bend- 
ing tube post, 117-8; taking the 
impression, bite, &c., 118-9; 
thickening the cap, 119-20; im- 
portance of removing surplus 
solder, 121; bending the post of 
incisors, I21; discontinuous posts 
where bending would weaken 
the porcelain, 121-2; adjusting 
post of bicuspid, 122; of a molar 
— investment soldering, 122 


Bars, lingual, 345-6 
Bases, too small, of tube teeth, 17, 333 


with front teeth remedied by 
reducing larger forms, 185-6; 
with upper molars by use of 
double-tube rods, 226 


Bauxite, purest natural aluminium 


oxide, 126, 128; principal mate- 
rial of manufactured alumina 
abrasives, 126; found in France 
and U. S. A., 128; manufactur- 
ing process, 128-9; specially 


adapted for high tensile cutting, 
128-9 

Beeswax and rosin mixture, for 
hardening plaster, 336-7 

Bench block, 105 

Bending the post, 46, 108, 117-8, 121 

Beutelrock nerve canal drills, 69; 
No. 12 right-angle for reaming out 
lower central incisors, 116 

Bicuspid, lower second, supplemental 
anchorage for, 208-10; upper 
first, single post if only one canal 
available, 46-7; upper second, 
joined to molar, both loose, how 
treated for crowning, 206-7; 
upper second, loose, joined to 
firm molar, how attached for 
crowning, 207-8 

Bicuspids: ; 

Special board-based, 18-20; old 
style, used to form front teeth 
crowns, 18, 32, 185-6; special 
broad-based non-platinum tube 
crowns, 32; angle position, prob- 
lem of, 96-7; determining cir- 
cumference of root, 98; fitting 
discontinuous post to cap, 122; 
shaping up crowns, 186-7; crown- 
ing unbanded roots, 201-2; in 
plate-work, 318; cone-shaping 
for vulcanite-work, 327; repair 
facings, 374, 375 

Lower, rod No. 23 for, 26; root 
preparation for banding, 93; 
banding and capping, 116; in 
bridge-work, 269, 270, 270-1, 
272-3, 273-4, 274-5, 275-6, 
276-7, 278-9, 283-4, 285, 287, 
293-4, 295-6, 304; partial lower 
plate from porcelain block, 336- 
44; partial bar plate, 346, 347 

Upper, rod No. 24 for, 26; root 
preparation for banding, 93; 
banding and capping, I10-3; 
double posts for, I1I-2; in 
bridge-work, 266-7, 277-8, 278-9, 
280, 280-1, 281-2, 282-3, 285-6, 
294-5, 296-8, 300, 300-I, 303; 
fitting of tube teeth to plate, 
316-7; in plate work, 319, 320 
342, 343 

Bite, edge-to-edge, strength of tube 
teeth of greatest value for, 50 
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Bite-frame, not necessary for bite 


model, 118; illustrations of, 278, 
279 


Black carbon diamond, 141, 142 
Blandy pre-vulcanite process, 7, 358 
Blocks, curved tube, 3; special non- 


platinum, sizes, 28; tubes, 28; 
uses, 29-31, 33; central tube, 30; 
horizontal tube, 30-1; filling of 
unused tubes, 31; in_ bridge- 
work, 249-50; adaptability, 250; 
use in bridge-work illustrated, 
298-302 


Blocks, porcelain, available instead of 


tooth forms, 54; why neglected, 
333; grinding difficulty dis- 
counted by modern improve- 
ments; 333-4; time comparison 
with metal plates, 334-5; difh- 
culty of fitting more apparent 
than real, 335; general advan- 
tages of porcelain, 335-6; present 
tube rods and blocks limit method 
to partial cases only, 336; possi- 
bility of joining by inlays, 336; 
illustrative case, a partial lower, 
336-44; drying and hardening 
the model, 336-7; fitting a guide 
post, 337; grooving the block for 
post and fitting second guide 
post to model, 337-9; alternative 
method with temporary tube and 
post guides, 339; rough-fitting 
block to alveolar ridge, 339; out- 
lining and shaping up the teeth, 
339-40; grinding recess for inlay, 
340-1; the plate or bar, 341-2; 
finishing touches, 342-3; fitting 
a porcelain saddle bridge, 344; 
duplicate models, 344-5; lingual 
bar, making and fitting, 345-6 


Blowpipe in soldering, 39, 108, 120, 


312; not to be used in sweating, 
IOI 


Boiling plaster model in stearine, &c., 


to harden, 336-7 


Bond, nature and composition of, the 


weakness of dental grinding 
wheels, 131-2; three kinds — 
vitrified, silicate and elastic, 133; 
largely determines grade, 133; 
makers’ claim for vitrified and 
silicate bonds not valid in den- 


tistry, 133; non-chipping char- 
acter of elastic bond gives marked 
superiority for dental use, 133; 
silicon compounds cannot be 
made in silicate bonds, 133-4; 
vitrified bond made of feldspar 
for fusibility and kaolin for 
strength, 134; silicate bond 
made from silicate of soda or 
water-glass, 136; silicate bond 
closer than vitrified, hence 
heavier, 136; silicate bond used 
for large wheels, 136; vitrified 
and silicate bonds themselves 
abrasives, 136; elastic bonds 
composed of shellac and other 
gums, 136; special advantage, 
less danger of breakage, 136-7; 
elasticity of the bond fits wheel 
for grinding porcelain edges, 
glass, &c., 137; original shellac 
bond superior to vitrified, but 
can be improved, 137; vulcanite 
now usual elastic bond for den- 
tal wheels, 137; advantages of 
elastic bond proved by tests, 
147-8; advantages in mouth 
treatment, 149; resistance to 
side-pressure, 150; economy, I50 

Borax in soldering, 38, 103, 120, 
312-3; in sweating, I00-I 

Boro-carbone, 128 

Bortz diamond, 141 

Bridge Work: 

General applicability of methods 
described for tube material, 237; 
fused porcelain, weakness and 
other defects, 238; metal sup- 
port necessary, 238-9; bulk of 
fused porcelain bridge limits its 
use, 239; removal of objections 
to bridge-work by using tube 
teeth or porcelain rods, 239-40; 
shaded tube rods, 240-1; manu- 
factured porcelain usually re- 
quires no support, 241; horizon- 
tal bars add strength without 
bulk, 241; rods or blocks best 
selected by measurement, 242; 
illustrations of cutting, 242, 243; 
useful sizes of rods, 244; model 
with natural teeth, 245; fitting 
block to the space, 245-6; out- 
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lining the teeth, 246; division 
between teeth, 246-7; vulcarbo 
points and discs for shaping up, 
best used with engine handpiece 
or flexible attachment to lathe, 
247; defining necks of teeth, 
247-8; maintaining proper posi- 
tion of tubes, 248-9; exposed 
bars, 259; curved blocks pre- 
vent exposure of tubes, 249-so 
Anchorage obtainable anywhere 
and adds strength, 250; en- 
larged tubes and inlays for addi- 
tional strength, 250-1; adapta- 
bility of the anchorage arrange- 
ment, 251; additional tubes, how 
drilled, 251-4; vertical anchor- 
age by grooves for tubes or tubed 
inlays, method and advantages, 
254-6; parallelism of abutments 
unnecessary with tube bridges, 
257-8; split posts, their history 
and value, 258-9; Dr. Peeso’s 
method improved, 259-60; non- 
continuous split post, to streng- 
then, 260-1; inlays, casting 
generally best, burnishing some- 
times satisfactory, 261; details 
of soldering, 261-2; joining 
inlays to bands or clasps carry- 
ing posts or bars, 262; inlays 
combined with tubes: to pre- 
vent filling of tubes the chief 
point, 262; shaping recesses for 
inlays, 262; this- combination 
invaluable, 262-3 
Illustrations of types of bridge- 
work: 
Bar, with gum tube 
290-2 
Concealed, posts not projecting 
through crown, 275-6 
Divergent or tilted roots, bridges 
for, 270-1, 272-3, 303 
Edge-to-edge bite, bridge treat- 
ment for, 301-3 
Extension, or including teeth 
with extensions, 266, 281-2, 
285, 294-5 
Flexible, 272-3 
Interrupted removable, 296-8 
Removable, generally with com- 
bined inlay, tube and split post 


section, 
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anchorages, 265, 283-4, 287, 
300, 301-1, 301; vulcanite, 304 
Removable saddle, 282-3 
Saddle, 285-6, 293-4, 295-6, 303 
Self-cleansing space provision, 
269-70, 273-4, 277-8 
Splint, 292-3; and bridge com- 
bined, 299-300 
Upper and lower, cae on 
bite-frame to show articulation, 
278-9 
(See Anchorage: Methods illus- 
trated, for classification of 
bridge-work illustrations ac- 
cording to the anchorage) 
Broach, in cementing, 73; in enlarg- 
ing drill-holes, 311 
Broken drill, 72; post in a root, 85-7; 
crown sections, 229; tooth in 
plate-work, 322; post in vulcan- 
ite-work, 332; facing, 374-5 
Brown, Dr. Parmely, 238 
Buff, felt or moose-hair wheel for 
polishing, 163, 164, 165, 215; 
knife-edged for places of difficult 
access, 165 
Bunsen burner, used in sweating, 
100-1; in soldering, 103, 373 
Bur, engine, 66, 157; cross-cut, 91, 
370 
Bur, removal of, 311 
Burnishing, 98, 103, 108, I10, 112, 
I14, II5 
Butler’s carborundum and diamond 
points, 56; use of points in 
enamel removal, 92-3; in grind- 
ing under water, 229 


CaABLE-ARM, flexible, and handpiece, 
a useful attachment to the grind- 
ing lathe, 158 

Calcification of pulp, may justify 
neglect of devitalization, 64 

Canadian corundum, best, 126 

Canal-plugger, 73, 74 

Canals, filling of, when not required 
for anchorage, 31, 69-70, 355-6; 


enlargement of, for pulp removal, 


Canines, rod No. 24 for, 26; crowns 
of, formed from tube bicuspids, 
186; Dr. Peeso’s split post 
method suitable for, 259; in 
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bridge-work, 288-90; 
work, 318 

Canines, lower rod No. 22 in some 
cases, 26; banding and capping, 
116; jacket or shell crowning, 


217-9; in bridge-work, 276-7, 
285, 301-3; in vulcanite-work, 
328 


Canines, upper, rod No. 23 for, if 
narrow, 26; cementing tube 
into decayed root of, 81; band- 
ing and capping, 109; in bridge- 
work, 268-9, 281-2, 300-1, 301, 
301-3; in plate-work, 319, 320 

Cantilever or extension crowns, 221-2, 
266, 294-5 

Cap, building up, to avoid weakening 
porcelain crown, 209-10 

Cape Ballas diamond, 141 

Capping the root (see Banding and 
Capping) 

Carbo-cutter, Smith’s copper, 192 

Carbolic acid, a soothing application, 
66; with tincture of — iodine, 
applied to fistulous opening in 
abscess cases, 76 

Carborundum, earliest artificial abra- 
sive, 124, 127; pure form of 
carbide of silicon, 126; how 
made, 126-7; properties, 127 

Carborundum, Co.’s method of manu- 
facture, 126-7; Vulcarbo discs 
and points, ISI 

Carborundum discs, unsuitable for 


deep, narrow cuts, 153; points, © 


Butler’s, 56, 92, 93, 229; inverted 
Fone ees: wheels, used in 
smoothing off surface of root, 
g1; list of, suitable for general 
dental use, 159; larger and 
coarser to be preferred for fast- 
cutting, 160-1; caution to be 
observed in grinding teeth, 161-2 

Caries, when necessitating extraction, 
63 

Case, C. S., enamel cleavers, 90 

Casting a model, 102; a lingual bar, 
345-6; a plate for gum teeth, 
364-6 

Casting process, valuable but not 
educational, 41; should supple- 
ment, not supplant, older meth- 
ods in. professional training, 42 


in plate-. 
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Catalogue, White’s, 2 

Catches, for attaching vulcanite to 
gold, 330; gum teeth to metal, 
331 

Celluloid matrix, for protecting living 
teeth in operating for hyper- 
trophied gum, 80 

Cement, economy of, improves an- 
chorage, 51, 216; one of the most 
usual attachment media, 349; 
affords maximum adhesion, 349; 
difficulties of, how met, 3493 
how used with gutta-percha, 
349-50, 350-1 

Cement, oxyphosphate, 35; zinc 
chloride for root-filling, 69; zinc 
oxychloride, for apical sealing, 73 

Centrals, upper, rod No. 24 for, 26; 
small, rod No. 23 for, 26; root 
preparation for banding, QI-3; 
banding and capping, 99-108; 
jacket or shell crowning for 
extensive decay, 212-6; double 
shell crowning, 216; in bridge- 
work, 264, 268-9, 301 

Chalk and water as temporary filing, 


Chloro-percha for filling roots not 
required for anchorage, 69; with 
gutta-percha, 743 for filling canal 
before operation for necrosed 
‘root, 75 

Chucks supplied with dental lathes 
have flanges too small, straining 
the wheels, 156; illustrations of 
correct and usual forms of chuck, 
157; liberal supply of chucks 
saves time in changing wheels, 
157; drill chuck, utility of, 
Loo 

Cinnamon, oil of, a dressing for septic 
cases, 75, 78; turns teeth yellow, 
hence unsuitable for front teeth 
or bicuspids, 75; an antiseptic 
addition to cement, 349 

Circumference of root, to determine, 
98-9 

Clasp, fitting tooth against, in plate- 
work, 317 

Cleanliness, a feature of tube teeth, 


Cleavers, enamel, illustrated, 89; 
features of, 90; use of, 91, 93-4 
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Cloves, oil of, a soothing application, 
66, 67; -with zinc oxide and 
hydronaphthol forms filling for 
partially-emptied canals, 70; used 
in preparing canal for cement, 
73; a dressing for septic cases, 
75; an antiseptic addition to 
cement, 349 

Cocaine, preferable anesthetic when 
it can be used successfully, 64-5; 
used with arsenic .in pulp devital- 
ization, 65; used in operating 
for hypertrophied gum, 80; inef- 
fectual for pain after cementing, 
352; injection of, objectionable 
and unnecessary, 352 

Collarless or unbanded crown, 198- 
201 

Collection of typical specimens of 
natural teeth and its use, 171 

Colouring enamels, 25, 376-7 

Colour of platinum, a drawback, 6 

Colours of porcelain: two since intro- 
duction of platinum, 6, 15; 
modern improvements in, 13; 
difficulty with, in cutting up 
large teeth, 18-9; manipulation 
of, 20-1 : 

Columbia grinding lathe, 156 

Comfort, a feature of tube teeth, 45 

Compression of the tissues in slight 
gum hypertrophy, 81 

Concealed anchorage, 275-6 

Cones, inverted, 95 

Conservation of the pulp, when advis- 
able, 210 

Contact, approximal, carried out by 
all-porcelain .crown, 58; excep- 
tionally, by tube teeth and porce- 
lain rods, 58 

Continuous gum work, advantages of, 
363-4; heavier than gum tube 
teeth plate-work, 368 


Converging roots, in bridge-work, 
270-1; flexible anchorage for, 
272-3; saddle bridge with cast 


metal base for, 303 
Conversion of tube bicuspids and 
molars into front teeth, 18-21, 186 
Convexity of outline, natural, a fea- 
ture of tube teeth and all-porce- 
lain crowns, 57; value of in 
spacing, 57-8 
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Cooling in teeth manufacture, affects 
durability, 13, 61, 135, 376-8; 
box for furnace for slow cooling, 


378 

Copper amalgam, in root perforation, 
82-4 

Corundum, composition of, 125; 


hardness of, between emery and 
diamond, 125; purest, from 
Canada, the hardest natural 
abrasive, 126 

Cotton, in cleaning and drying canals 
and applying cement, 73; in 
temporary filling, 77, 117; in 
applying antiseptic, 78; in tem- 
porary plugging, 78 

Countersinker, used with platinum 


tube teeth, 307-8; improvised, 
308 

Craftsmanship in dentistry, station- 
ary, II-2 


Criticism, of appliances, should be 
reasoned, 124, 125 

Crown forms, earlier, points of, 50; 
large tubes a mistake, 51; pro- 
vision for longitudinal adjust- 
ment depreciated by large tubes, 
&c., 52; for lateral adjustment 
limited, 53; defects in, perpetu- 
ated in modern crowns, 53 

Crown forms, modern, too numerous, 
8; inferior to tube teeth, 10, 44; 
maintain defects of earlier forms, 
with even less range of longi- 
tudinal adjustment, 53; hence 
multiplication of forms and sizes 
and often excessive sacrifice of 
root surface, 53 

Crown-swaging device, I14-5 

Crown Work: 

Popularity of collarless crowns, 198; 
hygiene of, 198; apply where 
bands cannot be fitted accurately, 
198; Dr. Richmond’s root prepa- 
ration with cap, 199-200; with- 
out cap, 200-1; shaping up 
direct to root, 201; method inap- 
plicable to bicuspids, 201-2; 
molar anchorage, 202; third 
molars require all-gold crown, 
202; separated molar roots 
banded and capped individually, 
203; soldering caps together, 
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203-4; position of post for crown, 
204; double-tubed crown, 204 
Loose teeth, 204-5; joining loose 
roots improves their individual 
chances, 205; loose root an- 
chored to firm one generally 
becomes firm, 205; splinting 
loose teeth together, 205; crown- 
ing two loose teeth together, 206; 
anchoring loose tooth into a 
firm one, 207; firm tooth some- 
times requires a gold crown, 
208 

Supplemental anchorage, when nec- 
essary, 208; decayed bicuspid 
inlayed to molar, 208-9;  built- 
up cap on buccal surface, 209-10 

Conserving the pulp, 210; jacket 
or shell crown with porcelain 
facing, 210-1; objections to 
fused porcelain, 211-2; tube 
shell crown recommended, 212; 
shaping up a central incisor root, 
212-3; base of tooth hollowed 
by grinding under water, 213-4; 
fitting and shaping up, 214; 
impression method, 214; advan- 
tages of tube shell crown, 214-5 

Jacket .crowns with tube teeth, 
215; adhesion and fit, 215-6; 
excess of cement does not add 
strength, 216; double _ shell 
crowns from double-tubed rods, 
216; replacement of detached or 
fixed post crowns, 216-7 

Lower front teeth, crowning of, a 
neglected subject, 217; usual 
methods sacrifice either strength 
or appearance, 218; tube teeth 
combine both, 218; how em- 
ployed, 218-9 

Abrasion and erosion, causes, 219—- 
20; pulp should be devitalized 
when possible, 220; and bite 
opened, 220; surprising per- 
manence of unsupported crowned 
centrals and laterals, 221; gold 
support unnecessary with tube 
teeth, 221 

Cantilever or extension crowns to 
fill gaps, 221-2; built-up crowns 
inferior to tube teeth and porce- 
lain rods, 22 


Partial crowns, best treatment for 


extensive decay, 222-4; partial 
tube crown, 224-5; inlaying or 
swaging, 225 


Upper molar with partially exposed 


palatal root, all-gold crown much 
inferior to tube tooth, 225; size 
given by double tube rods, 
225-6; details of preparation, 
226 


Repair facings, formed from plain 


teeth, 226-7; repairing and re- 
placing tube crowns by direct 
fitting, 228; by taking impres- 
sion and fitting to model, 228-9; 
broken pieces of sections, how 
removed, 229 


Crowns, all-gold, as abutments, 94; 


broad band for, 116-7; suitable 
for third molars, 202; for molars 
separated by decay at bifurca- 
tion, 203; objectionable in ap- 
pearance, 211; for close bite, 
218, 221; for abraded or eroded 
lower incisors, 221; for extension 
crowns, 222 


Crowns, built-up, on platinum base, 


no better than ready-made 
crowns, 60; inferior to tube 
teeth in handiness, appearance 
and strength, 60-1, 62; require 
slow-cooling, 61; built-up exten- 
sion crowns, not strong enough, 
222 


Crowns, detached-post, modern, no 


better than old wood pivot teeth, 
g-10; excelled by tube teeth 
mainly in adaptability, 10, 233; 
their relative inadaptability leads 
to multiplication of forms in 
sizes and sacrifice of root surface, 
53; difficulty thus caused in 
matching, 55; more popular 
than the even less adaptable 
fixed-post crowns, 57; replaced 
by tube shell crowns, 216-7, 229; 
time comparison with Richmond 
and tube crowns, 233-4 


Crowns, fixed-post, limited in radial 


adjustment, 56-7; hence. the 
more adaptable detached-post 
crowns preferred, 57; replaced 
by tube shell crowns, 216-7 
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Crowns, jacket or shell (see Crown 
Work: Jacket crowns) 

Crowns, porcelain face, weak point 
of (illus.), 50 

Crowns, wood pivot, modern im- 
provements dated from, by some 
authorities, 9; not equalled by 
later detached-post forms, 10 

Crowns, Davis, and other named 
crowns (see the individual names) 

Crystolon, recent artificial abrasive 
suitable for porcelain, &c., 127; 
composition and manufacture, 
127-8 

Cutting-tool for tube teeth, 174 


Davis crown illustrated, 11; weak 
anchorage of, 51 

Decay, extensive, justifying extrac- 
tion, 63; with hypertrophied 
gum, 81; half-banding for, 109; 
bandless method crowns, 198; 
Richmond unsuitable, —_199; 
supplemental anchorage 208-10; 


shell-crowning, 212-14; partial 
crowning, 222-5; upper molars 
with exposed palatal roots, 
225-0 


De Chemant, a pioneer of porcelain- 
teeth, 1-2; his “Dissertation” 


gives first description of tube 


teeth, 2; incompleteness of his 
description, 2-3 
Dental alloy, 34-5 


Dental craftsmanship, stationary, 
II-2; manufacturers’ influence 
on, I2 


Dental wheels, early defective, preju- 
diced tube teeth, 8; nature and 
composition of bond their modern 
weakness, 131-2; vaguely classi- 
fied, 132; selection thus guess- 
work, 132; should be standard- 
ized, 132-3, 144; arbitrary stand- 
ards and trade secrets obstruct 
suggestions to makers, 143-4; 
exhaustive tests and their results, 


145-8; conclusions in favour of 
(1) standardization, (2) elastic 
bond, 147 


Desmons grinding wheel dresser, 142 
Detached-post crown (see Crowns) 
Detection prevented by tube teeth, 45 
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Devitalization (see Pulp) 

Diameters of tubes and posts, plati- 
num, 15; non-platinum, 16 
Diamo-Carbo grinding wheel dresser, 

142, 

Diamond the most useful truer for 
wheels, 141; black carbon, Cape 
Ballas and Bortz the best, 14]; 
hints in using, 141—2 

Diamond points, Butler’s, 56 

Diamond reamer, for enlarging tubes, 
30, 151-2 

Die and counter-die method of cap- 
making, 115 

Discontinuous posts, 121-2, 260-1 

Discs, abrasive, used in enamel re- 
moval, 93; safe-sided, 93; cloth, 
96; vulcanite-base, invaluable, 
diamond, for thin cuts, how made 
and used, 151; use of in grooving, 
229 

Distance between centres of teeth, 
26, 30 

Diverging roots ia bridge-work, 270-1; 
flexible anchorage for, 272-3; 
saddle bridge with cast base for, 
303 

Double crowns from double-tubed 
rods, 187-93; double shell crowns, 
216-7 

Double posts for double roots, I1I-2; 
junction point of, to be below 
surface level, 112 

Double tubes, space between, how 
measured, 25; tube rods, sizes 
of, for various uses, 26-8 

Doubtful teeth, not to be extracted, 63 

Dowel, temporary, 84 

Draw-plate, used in tube-making, 
37-8 

Drill, diamond, to 
twist, 337 

Drilling tube in tooth, 252-4; in 
plate, 311; in model, 337 

Drills, nerve canal, 69 


Drill-stock and drill for tube beetle 


select, 252-3; 


work, 309 
Dry-cutting, limited, 155 
Duchateau, inventor of porcelain 


teeth, 2; his invention exploited 
by De Chemant, 2 

Duplicate models, use of, 344-5; to 
make, 345 
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Economy. in cement, improves an- 
chorage, 51; of fast-cutting 
wheels, 140; of  elastic-bond 
wheels, 150 

Edge, grinding towards, 161-2, 177 

Edge-to-edge bite, 50; with faulty 
occlusion, 219; treated by tube 
blocks, 301=2 

Elastic-bond wheels, superiority of 
for dental purposes, 133, 136-7, 
144, 147-8, I51, 161 

Emery, inferior to corundum, 125; 
best from Naxos, 126 

Emery-paper, 96 

Enamel, removal of, 91-2, 93 

Enamels, porcelain colouring, 25; 
reduce dependence on _ shaded 
teeth and crowns, 376; facilitate 
variations hitherto impossible, 
376; fusing point of, unimpor- 
tant, 376; revive the neglected 
question of cooling, 376; invest- 
ment in furnace has obscured 

this question, 376-7 

Engine, the dental, indispensable at 
chair-side, 158; for final shaping 
more useful than the lathe, 179; 
manipulation of, 180-1; re- 
quired for tube teeth work, 309 

Engineering revolutionized by modern 
improvements in grinding, 124 

English teeth, a term for tube teeth, 
6-7, 8-9; Essig on, 44 

Erosion, how caused, 219-20; how 
treated in crown-work, 220-1 

Essig, C. J., “American Text-book 
of Prosthetic Dentistry,” 44 

‘Ethyl-chloride, local anzsthetic used 
in septic cases instead of cocaine, 
7c; reduces haemorrhage, 80; 
used for cooling in combined ce- 
ment and gutta-percha fixing, 351 

Eucalyptus oil as antiseptic lubricant 
and cooler in drilling, 71; used 
with gutta-percha, 74 

Evans’s gutta-percha cement, 351 

Extension or cantilever crowns, 221-2, 

266, 294-5 

Extraction, in abscess with extensive 

caries, 63; of loose teeth, 63 


Facincs, removable, advantages for, 
of tube teeth and rods, 369-70; 
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removing tube from platinum- 
tubed tooth, 370-1; grinding 
down tube rod, 371; tube merely 
to be exposed, 371; use of hone in 
flattening ground surface, 371-2; 
hollowing out sections, 372; 
grinding may stop short of tubes, 
and exposure be completed by 
thin disc, 373; smaller tubes 
suggested for manufactured tube 
facings, 373; soldering post to 
backing, 373; modification for 
double-tube, 373-4; permanent 
guides for double-tube posts, 
374; other methods, 374; repair 
facing from transverse section of 
double-tube rod, 374-5 

Fauchard’s “ Le Chirurgien Dentiste,” 

Feldspar, ingredient of vitrified bonds, 
134; composition of, 134 

Felt buffs, 165, 215 

File in tapering and roughening post, 
tos; tube-file, for platinum tube ~ 
teeth, 308 

Filling material for roots, 69; of 
tubes not required for anchorage, 
31, 69, 355-6 

Firing process in wheel-making, 135; 
slow cooling important, 135 

Fistulous opening in abscess, 76 

Fit, of tube and post, imperfectly 
appreciated in crown-work, 9, 48, 
216; should be accurate, but 
not tight, 17, 48; importance of 
always fully realized in plate- 
work, 48; equally important in 
crown-work, 48-9; of bands, 
must be accurate,’ 98; of tooth 
to cap, accuracy important, 176; 
false fit, evils of, 176; of teeth to 
plate, accuracy a practical ad- 
vantage, 315 

Fixed-post crown (see Crowns) 

Flame, blowpipe, used in soldering, 
39, 108; Bunsen or alcohol, in 
sweating, 100-1; Bunsen, in 
moulding, 102; in soldering, 103, 


Flanges of dental lathe chucks, too 
small, 156 

Flexible anchorage, 272-3 

Forceps, lead-covered, for grasping 
teeth without damage, 330 
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Foster crown, illustration of, 
importance of tube in, 50 

Fractured roots, 84-5; post in a root, 
to extract, 85-6; trephine 
method, where extraction inex- 
pedient, 86-7 

Freestones, superior to vitrified 
wheels, except in speed, 146 

Front teeth: non-platinum, special 
forms necessary, 18-9; posts 
may be inclined towards cutting 
edge, 47; tube posts used for 
abscessed roots in urgent cases, 
79; determining circumference 
of root, 98; mounting crown on 
capped root, 172-9; shaping up 
crown from tube rod, 183-5; 
unbanded crowns for extensive 
decay — Richmond method of 
root preparation, 198-201; shap- 
ing without model, 201; use of 
tube posts, 201 

Front teeth, lower, root preparation 
for banding, 93 

Front teeth, upper, temporary crown 
for hypertrophied gum, 81; im- 
pression for an extensive case 
119; in bridge-work, 305-6 

(See also Canines, Centrals, Incisors, 
Laterals) 

Furnace, muffle of, 13, 61, 377; box 


for, to assist slow cooling, 378 


II; 


Gas accumulation in septic cases, 
tube post a vent for, 79 

Gas, nitrous oxide, general anesthetic 
in pulp extirpation, 68; com- 
bined with oxygen or ethyl 
chloride, 68; advantageous when 
a specialist is available, 68 (note); 
may be maintained ten to fifteen 
minutes, 67; safest and most 
reliable general anzsthetic, 75 

Gates-Bonwill crown, illustrated, 11; 
importance of tube in, 50 

Gates-Glidden nerve canal drills, 69 

Gauge, U.S., for wire, &c., Brown and 
Sharp’s standard American, 34 
(note); 134 U. S. Gauge the 
general site for the post, 105 

Gauze, antiseptic, 75 

German silver alloys, 35; tubing and 
wire, 228 
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Glass, soluble, 136 


Glycerine, as wetting 
grinding, 153 
Gold, early use of in America for 
rivets, 3; in England for tubes, 
4; superseded by platinum, 4, 6, 
357; alloyed with platinum, 34; 
worked with base metal, 35; 
tube posts of, to make, 36; 
bands of, to make, 99-101; pure, 
preferable to alloyed, for capping, 
103; pure, pliability of, facili- 
tates burnishing, 108; use in 
capping bandless crowns, 200; 
crowns of, for third molars, 202; 
pin wire for tube teeth work, 
309; pins for gum work, better 
than dental alloy, 364 

Gold, collar crown with porcelain 
front, usually requires model and 
bite, 234 

Graver, sharp-pointed, 309, 311; half- 
round, 313 

Grinding, limitation of, important in 
older forms of crown, 50 

Graver, not really formidable, 21; 
prejudiced by old-time tools and 
appliances, 22; moulded teeth a 
further discouragement, 54, 59, 
164-6; improved moulded teeth 
have reduced this drawback, 166; 
nevertheless, the prejudice lin- 
gers, 193; knowledge of surface 
anatomy of teeth a time-saving 
factor, 194; practitioners should 
verify the examples given of 
rapid grinding, 195-6 

Grinding, professional indifference to, 
probably misleads manufacturers 
of grinding wheels, 123-4; spe- 
cialization has added abrasives, 
improved wheels and extended 
their use, 124-5; importance of se- 
lecting suitable wheels and ex- 
plaining defects to makers, 125 
(see also Dental wheels, Wheels 
and other divisions of the subject) 

Grinding, under water, 182, 214, 226, 
229 ON 

Grit or grain, sizes and their meaning, 
129-30; hardness essential, but 
should be combined with temper, 
130; controlled cooling gives 


solution in 
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degrees of hardness, 130; impor- 
tance of grade, 130-1; indicated 
by letters, 131; significance of 
the grade scale, 131 ) 

Guides, brass, for making posts for 
double-tube rods, 374 

Gum, hypertrophied, worst cases 
treated by cutting, 80;  slighter 
cases by compression, 80-1; tem- 
porary cronws for, 81 

Gum tube section, old style, illustra- 
tion of, in bridge-work, 290-1; re- 
vival of suggested, 291-2 

Gum tube teeth and sections, single, 

decline of due largely to intro- 
duction of vulcanite, 7; revival 
suggested, 13, 291; use of in 
bridge-work, 290-1; author’s col- 
lection of, 368 

Gum work, continuous, advantages of, 
363-4; heavier than gum tube 
teeth plate-work, 368 

Gutta-percha, for filling roots, 69; 
for apical sealing, 73-4; for com- 
pressing the tissues, 81; for 
fixing posts, facilitates extraction 
of broken post, 86; for separat- 
ing leaning teeth, 96; in adjust- 
ment for soldering post to cap, 
106; in fixing posts, 200; one 
of the commonest cementing 
media, 349; more advantageous 
than cement, but takes more 
time, 349; ordinary baseplate 
variety the most suitable, 349; 
combination of, in use with ce- 
ment, 349-50, 350-1; cements 
of, 351 

Gyroscopic or double rotatory action 
of grains in grinding, 152 


H4MORRHAGE, relieves pain, 67; 
minimum, obtained by use of 
ethyl chloride, 80 

Hammer, rivetting, I01 

Hand tools required for tube teeth, 
307-9 

Hand v. machine drilling, 71-2 

Handles of instruments, 90 

Handpiece, 92, 93; care in use neces- 
sary, 94-5; lack of weight in, 
causes extra vibration and in- 
creased wear of wheel, 139; 
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attachment of, to electric lathe, 
158, 247 

Heel, model with, sufficient when bite 
employed, 118 

Hindostan stone, 151 

History, of tube teeth, 1-7, 307; of 
carborundum, 127; fused porce- 
lain, 238; split posts, 258-9; 
gum tube teeth, 357-8; porce- 
lain manufacture, 377 

Hone, carborundum, for flat grinding 
371 

Horizontal posts in bridge-work, 241 

Hot-air syringe, 73 

Hot water, a valuable anesthetic, 353 

How dovetail crown, illustration of, 
II; importance of tube in, 50; 
screw, 201, 375 

Huntington grinding wheel dresser, 
142 

Hydronaphthol, a permanent anti- 
septic, 70; added to cement, 349 

Hypertrophy of gum and pulp, 79-81 


IMPRESSION of model for duplicate, 
345 
Impression of the mouth: 

Plaster gives best general results, 
dental lac or modelling com- 
pound saves time, 118; _ bite 
usually required for grinders, 
118; a bite may be cast with a 
heel only, 118; details of taking 
and removing the plaster impres- 
sion, 118-9; precaution in re- 
moving an obstinate post, 119; 
method with lac or compound, 
11g 

Incisive edge, shaping, 178-9 

Incisor and canine tube teeth, old 
style, limited in use by small base, 
31-2 

Incisor crown, double, shaped up from 
double tube No. 30, 188-93 

Incisor crowns, shaped up from other 
types of teeth, 185-6 

Incisors, special broad-based non- 
platinum tube crowns, 32; one 
post only required for root and 
crown, 121; engine preferable to 
lathe in shaping up crown, 179; 
in bridge-work, 288-90; in plate- 
work, 318 
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Incisors, lower, rod No. 22 for, 26; 
jacket or shell crowning, 217-0, 
292-3, 301-3 

Incisors, lower central, banding and 
capping, 115-6 

Incisors, upper, cementing tube into 
decayed root, 81; bridge for, 
with contracted arch, 249; in 
bridge-work, 264, 267, 267-8, 
268-9, 296-8, 301, 301-3; fitting 
tube teeth to plate, 309-16; in 
plate-work, 319, 320 

Incisors, upper lateral, smaller roots 
of, 108; banding and capping, 
108; crown of, formed from bicus- 
pid abe tooth, 186 

Inlaying for pisolenenca! anchorage, 
207, 209; economy of cement in, 
an advantage, 51, 216; for par- 
tial crowning, 225; in bridge- 
work, 261-2; combination of 
with tubes, 262-3 . 

Instruments, selection of, largely an 
individual matter, 90; short 
heavy handles recommended, 90 

Inverted cone points for undercut 
grooves, 227 

Iodine, tincture of, with carbolic 
acid, for fistulous opening, 76 

Iridio-platinum alloy, 35; support 
for fused porcelain bridge-work, 
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JACKET crown, objections to, 210-1; 
method of application, 211 (see 
also Crown Work) 

Johnston’s “Operative Dentistry,” 
171 (note) 

Junction point of double posts, posi- 
tion of, 112 


Kaouin, an ingredient of vitrified 
bond, 134 

Kiln for firing wheels, 135 

Kirk dentimeter, 98 

Knife-edged wheel, in polishing, 165; 
in cutting, 173 

Knowledge of surface anatomy of 
teeth an aid to skill in shaping, 
194; of tooth forms, the expert’s 
chief advantage over the student, 


195 
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Lac, dental, a modern impression 
material, 101; use of, in making 
model of root, 101-2; in cap- 
making, 114; in making die and 
counter-die, 115; in shaping the 
free ends of bands for all-gold 
crowns, 117; in taking an impres- 
sion, I19 

Lateral movement, important in 
older forms of crown, 50; liable 
to be associated with weakness, 
52-3; and with limited adapta- 
bility, 53 

Laterals, upper, rod No. 23 for, 26; 
or No. 22 in most cases, 26 


Laud, Dr., 238 


Leaming’s Vulcan wheels, &c., 137-8, 


I51, 190 

Ledge formed in root-trimming, how 
corrected, 95; how avoided, 
95-6 

Leech, Dr. H. K., 259 

Lemale & Co., pioneers of English 
tube teeth, 3; of gum tube 
teeth and sections, 358 

Lingual bars, to make, 345-6 

Logan fixed-post crown, limited in 
range of radial adjustment, 56-7; 


fractured, treated by trephine, 
86 
Longitudinal adjustment, provided 


for by passage of post right 
through body of crown, 52; value 
of in older*crowns discounted by 
their defects, 52 

Loose teeth, from much absorption 
of their sockets, to be removed, 
63; sometimes to be crowned, 
205; roots, two or more 
joined have increased individual 
chances, 205; a loose root an- 
chored to a firm one usually 
becomes firm, 20s; illustrations 
of typical cases and methods, 
206-8, 292-3 

Lubricant, aseptic, for 
Eucalyptus oil, 71° 


drilling — 


M’ItHenny, Dr. J. A., 3 

Mandrels for collar-shaping, the S. S. 
White, 100, 101 

Manipulative skill, stimulated by use 
of tube teeth, &c., 8, 11; im- 
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perilled by over-reliance on the 
casting process, 41-2 

Manufacture of teeth at first con- 
fined to practitioners, 3, 6; intro- 
duction of vulcanite and in- 
creased demand for pin-teeth 
created the specialized industry 
of teeth-making, 7 

Marker and its use, 308-9, 310 

Materials for tube work, list of, 15; 
described, 15-33 

Metal linings to porcelain tubes, 
40-1 

Metal tubes and posts, use of in early 
English teeth, 4; better attach- 
ment the principal advantage of 
metal, 6; this advantage de- 
stroyed by removing glaze from 
surface tube, 6 

Metal wheels and discs, use of with 
abrasive powder, how suggested, 
152-3; better than carborundum 
discs for deep narrow cutting, 
152; sugar solution the best 
wetting fluid, 153-4; hints in 
use, 154; general utility, 154-5; 
sizes of grit, 154 

Metcalfe grinding-wheel dresser, 142 

Methods, descriptions of, to be taken 
as suggestions only, 88 

Mineral paste, or porcelain, an inven- 
tion of Duchateau, 2; exploited 
by De Chemant, 2 — 

Misfitted tube teeth can generally be 
used for another case, 43 

Mitre-edged wheel, in cutting teeth, 
173; in cutting divisions between 
teeth in bridge-work, 246 

Model, of tooth, advantage of work- 
ing from, 171; of mouth, shaping 
and fitting from, 172-8, 183-5, 
188-92, 200-1; boiling in stear- 


ine, &e., (to. hardesy 336-7; 
duplicate, how made, 344-5 
Modelling compound, use of, in 


making model of root, 101-2; in 
taking impression of mouth, 119 
Modern methods in teeth production, 
disadvantages of, 13-4 
Moh’s scale, relative hardness of 
corundum and diamond measured 
by, 125 


Molars, special broad-based tube, 
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18; old style, used to form front 
tooth crowns, 18, 32; rod No. 
25 for, 26; special broad-based 
non-platinum tube crowns, 32; 
average gauge for anchorage, 
40; post need not be continuous 
from root to crown, 46; angle 
position problem, 96-7; deter- 
mining circumference of roots, 
98; fitting discontinuous post 
to cap, 122; shaping up from 
tube rod, 185; shaping up crown, 
186-7; partial crown for exten- 
sive decay, 222-5; split posts, 
260-1; for vulcanite-work base 
should be slightly cone-shaped, 
327; | repair facing ‘made “oF 
transverse section of double- 
tube rod, 374, 375 

Molars, lower, root-preparation for 
banding, 93-4; banding incurved 
roots of, 113-5; crowning separ- 
ated roots, 203-4; in _ bridge- 
work, 264; 270, -270>1,i29a—s, 
273-45 274-5, 275-6, 276-7, 278-9 
283-4, 285, 287, 290-2, 293-45 
295-6, 298-300, 304; in plate- 
work, 319; partial lower plate 
shaped from _ porcelain block, 
336-44; partial bar plate, 346, 
347 

Molars, upper, root preparation for 
banding, 93; banding and cap- 


ping, 113; banding incurved 
roots, 113-5; crowning un- 
banded roots, 202; crowning 


separated roots, 203-4; crowning 
where palatal root is partially 
exposed, 225-6; in bridge-work, 
266-7, 277-8, 278-9, 280, 280-1, 
281-2, 282-3, 285-6, 20455; 
296-8, 300, 303; fitting tube 
teeth to plate, 316-7; in plate- 
work, 319, 320, 342, 343 

Moose-hide buff, 163, 215 

Moulded teeth, how made, 44; 
weaker than poured teeth, 44; 
dificult to polish after removal 
of glaze, 59, 166; this objection 
much lessened by recent improve- 
ments, 59, 166 

Mouth, examination of, 63 


Muffle of furnace, 13, 61, 377 
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Multiple crowns, shaping, 192-3 

Multiplication of crown forms, objec- 
tions to, 8, 166; causes of, ce 
55, 166; disadvantageous when 
crowns have to be replaced, ee 
leads to too great dependence 
on ready-made forms, thus to 
neglect of shaping and polishing, 
166-7 


NaTURAL aptitude, an advantage, 
not a necessity, 194-5; stones 
used for smoothing and polishing, 
I51, 163, 164; teeth, collection 
of, as patterns recommended, I7I 

Naxos emery, hardest, 126 

Necrosis of root tissues, treated by 
cutting, 75 

New Richmond crown, 199 

Nitor stone, for polishing, 163 

Nitrate of silver treatment of ground 
surfaces of natural teeth, 350 


OccLtusaL surface of tube teeth 
_ readily restored, 45 

Oil as grinding lubricant, 153, srs6: 
prevents wax sticking to teeth, 
327 

Onilite, a gutta-percha cement, 351 

Ottolengui root-facer, 110, 199 

Output determines economy, 140 

Overbite, abnormal, adaptability of 
gum tube teeth for, 362 

Oxyphosphate cement, 351 


PaINn, treatment of (see Anesthetics, 
Cocaine, Ethyl-chloride, Gas, Hot 
water, Water) 

Paint, non-drying vermillion, for 
marking points of contact, 174-5, 
201, 214, 310, 337; proper mix- 
ture with olive oil, 309; best 
pigment for its purpose, 309 

Palatal root of upper molars, the 
strongest for anchorage, 114; 
partial exposure of, how treated, 
225-6 

Paper, in soldering, 122; articulating, 
in marking point of contact be- 
tween tooth and root, 201 

Parallelism between posts, not a 
difficulty with tube rods and 
blocks, 207 
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Parallelism of abutments, need not 
entail injury to sound teeth, 97; 
simple provision for, in: bridge- 
work, 255; necessary in ordinary 
bridge-work, 257-8; unnecessary 
with tube bridges, 258, 270-1 

Partial crowning for extensive decay, 
222-5 

Paste, antiseptic, for 
emptied canals, 70 

Peale, Chas. W., first maker of tube 
teeth in America, 3 

Peeso, Dr. F., improved bridge 
attachments, 259 

Peeso reamers, 70; utility of size 
smaller than No. 1,-70, ris; 
size No.-2 usual for the post, 
105, 199; No. 1 sufficient for 
reaming upper lateral incisors, 
108; used in enlarging canals of 
lower incisors, 219 

Perforation of the root, 82; older 
treatment unsatisfactory, 82; 
modern copper amalgam treat- 
ment, 83-4 

Pericementitis in canals, treatment, 
74; too vigorous instrumentation 
a cause, 75 

Pickle, boiling in, to remove borax, 
120, 333 

Pin or post, early dental attachment, 
I, 9; result if too near edge of 
plate, 17 

Pin-bender, 108, 309, 314 

Pin-vice, 98, 105 

Plaster, quick-setting, used in model- 
making, 102, 118; in capmaking, 
I15; | in vulcanite-work, 327-8, 
330; model of, to harden, 336-7 

Plate and dowel, or unbanded crown, 
198-201 

Plate Work: 

Tube teeth always used, 307; 
hand tools required, 307-9; fit- 
ting tooth to plate, 309; illus- 
trative upper case where third 
molars and canines alone left 
standing, 309-17; colour the 
main point in selecting incisors, 
309-10; marking the plate for 
the pins, 310; holes for pins to 
be drilled, not punched, 310-1; 
drilling on the slope, 311; cutting 


imperfectly 
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and shaping the pin, 311; sim- 
plest method of soldering to 
plate, 312-3; adjusting direction 
of pin, 314; countersinking base 
of tube tooth, 314; centrals to 
be let further down to fit the 
plate, and lateral incisors treated 
as centrals, 314; cutting away 
the plate from teeth to be set on 
the gum, 314-5; fitting to the 
plate and adapting to the models, 
315; accurate fitting lessens risk 
of loosening, 315;  fine-fitting 
and smoothing, 315-6; grinders 
fitted as incisors, 316; complete 
approximal contact, 316-7; fit- 
ting against a clasp, 3173 
illustrations, 318-20; double- 
tube rods useful for close bite, 
321; fixing the pins with double- 
tube rods, best done one at a 
time, 321-2; fixing and soldering 
both pins at once, 322; repairs 
facilitated by the usual sulphur 
attachment, 322 


Illustrations of: 


Bridge-work case treated with a 
plate, 318 

Partial gold plate with tube 
teeth, close bite, 318 

Partial lower gold plate, 319 

Partial upper with tube teeth, 319 

Partial upper with tube teeth, 
close bite, 320 


Platinum, supersedes gold for tubes, 


4; former advantages over gold, 
4-6; colour a disadvantage, 6; 
tubes and posts, diameter of, 15; 
alloys, 34-5; 
for sulphur attachment, 345; as 
tube lining gives slightly better 
hold than porcelain, 355; tubes 
introduced in 1856, 357 


Pliers, roughing, 106, 200, 311, 312; 


Points, 


used in shaping bands for all- 
gold crowns, 117; in bending 
posts, 121; use of groove in, 309 
chlora-percha and_ gutta- 
percha, 69; carborundum and 


diamond, Butler’s 56; carborun- 


dum, use of in enamel removal, 
92-3; inverted cone, in making 
undercut grooves, 227 


Polishing methods, 


to be roughened. 


Manufactured, 


Manufacture of, 


unsatisfactory, 
discourage grinding, 54-5, 163; 
hence probably main cause o 
multiplication of tooth forms, 55, 
166; neglect of subject recipro- 
cally due to extensive ‘selection 
of tooth forms, 162-3; ordinary 
method with Arkansas stone 
slow and unsatisfactory, 163; 
Nitor stone much quicker and 
better, 163-4; elastic-base wheel, 
grit FFF, for smoothing, does 
work impossible with vitrified 
and silicate wheels, 164; Ash’s 
tan stone, 164; metal wheels 
with abrasive powder, 164-5; 
buffs with pumice powder and 
water for polishing after smooth- 
ing 165; highest gloss from nearly 
dry buff with care to avoid heat- 
ing, 165; expedients for the less 
accessible surfaces, 165 


Porcelain blocks and rods, available 


instead of tooth forms, 54 


Porcelain-faced crowns, weak point 


of (illus.), 50 


Porcelain: 
Fused and manufactured, the terms 


explained, 59 (note); fused, slow 
and difficult to work, 59; super- 
seded by manufactured, 59-60; 
inferior to manufactured in 
strength, appearance and tex- 
ture, 59-60; though possibly 
somewhat more hygienic, 61; 
admitted weakness of, 61, 378; 
results of, do not repay the 
time, 61-2; disadvantages of 
for jacket-crowning, 211-2; for 
bridge-work, 238-9; might be 
reinforced by manufactured, 
378-9; device to prevent bending 
of porcelain section in furnace, 
379 

advantages over 
fused for crown-work, 59-62; 
ideal for  bridge-work, 62; 
strength of, in bridge-work, 241 
highest level 
reached between 1840 and 1880 
377; even until 1890 generally 
excellent in quality, then deteri- 
orated owing to rapid cooling, 377 
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Porcelain rods, utility of, in combina- 
tion with tube teeth, 8 
Porte-polisher, 92, 93, 214, 227 

Post-bender, 121; extractor, 
White, 85 

Post, fitting of, 105-8; preliminary 
tapering and roughening, 10s; 
adjusting to cap and root, 106; 
soldering to cap, 106-8; final 
adjustment and question of bend- 
ing, 108; fitting without a cap, 
201; placing centrally between 
two joined roots, 204; supple- 
mentary, for anchoring a loose to 
a firm tooth, 207 

Post, position of, in relation to crown, 
not necessarily central, 46; illus- 
trations of great range of position 
obtainable with tube teeth, 46-7 

Post, size of, for crown work, how 
determined, 105 

Post, wooden, used with gutta-percha 
to compress the tissues, 81 

Posts, Ash’s aluminium, 325, 326 

Posts, cast, not recommended, 226 

Posts, double, to make, 111-2 

Posts, half-round, not necessary to 
prevent rotation, 6 

Posts, material and gauge of wire for, 
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Posts, split, half-round wire for, to 
make, 35-6; device to prevent 
soldering of the halves together, 
36; early use of, 258-9; revival 
of about 1875, 259; Dr. Peeso’s 
improvements, 259; reversal of 
Dr. Peeso’s adjustment a further 
improvement, 259-60; its gen- 
eral applicability, 260; use of, in 
bridge-work, 260-1 (see Anchor- 
age, Methods illustrated, for 
instances of split posts in bridge- 
work) 

Posts, tube, to make, 36-40; advan- 
tageous when time is an object, 
76, 78-9; especially in cases of 
slow-healing abscess, 76-7; to be 
used exactly as solid posts, 77; 
tube-joint of, to be soldered along 
its whole length, 77; temporary 
filling of lumen of tube before 
soldering to cap, 77, 117; prac- 
tically as strong as solid posts, 
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while permitting continued root 
treatment, 77; antiseptic treat- 
ment of post, 77-8; piercing to 
permit of dressing soaking 
through the root, 78; reinforce- 
ment for extra strain, 78; tem- 
porary plugging to prevent acci- 
dental sealing of the apex, 78; 
hygienic advantages, 78-9; bend- 
ing tube post, how safely effected, 
117-8 

Posterior bridge in fused porcelain 
work, metal saddle necessary, 
239 . 

Posterior root in lower molars, gen- 
erally admits a fair-sized post, 
116 

Poured teeth, how made, 44; stronger 
than moulded, 44; lend them- 
selves better to grinding and 
polishing, 54, 166 

Probe and disc for measuring canals, 

I 

Pulp, devitalization of, too timidly 
treated by some authors, 63; 
does not shorten life of tooth, 64; 
when most successful, 64; more 
dangerous to neglect than to 
execute, 64; calcification some- 
times justifies neglect, 64; selec- 
tion of method, 64; cocaine 
preferable when applicable, 64-5; 
conditions for arsenic, 65; quan- 
tity should be small, and if pulp 
exposed result should take two 
to four days, 65; without ex- 
posure, requires more time, 65; 
arsenic followed by exposure and 
application of cocaine, 65; pres- 
sure anzsthesia not applicable 
to septic cases, 65; high pressure 
anesthesia effectual in tooth 
without cavity, 65; acutely- 
inflamed pulps quickly anzsthe- 
tized by cold water, 65-7; ethyl 
chloride spray as auxiliary, 66; 
relief afforded by free hzemor- 
rhage, 67; a soothing application 
prepares for complete devitaliza- 
tion, 67; hyperzsthesia after 
arsenic treated by cutting down 
to and exposing the pulp, 67-8; 
devitalization in making cavities 
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for side-anchorage, 207; 
inadvisable, 210 

Pulp, extirpation of, gas alone or 
with ethyl chloride suitable, with 
free access to canals, 68 

Pulp, removal of: molar obstacles 
overcome by free cutting, 68-9; 
canal enlargement where neces- 
sary, 69; canals not wanted for 
anchorage may be sealed at once, 
69-70; a canal that may be re- 
quired can be filled with a 
smooth metal post, 70; 
fectly emptied canals to be filled 
with permanently antiseptic 
paste, 70 

Pulp, septic, root treatment for, 74-5 

Pulp-stones in molar roots, 68-9 

Pumice powder, 163, 165, 215 

Punch, rubber dam, 112 

Punching holes in plate for pins, not 
recommended, 310-1 

Pupils, work of, illustrated, 
304-6 


when 


206, 


QuicKkER methods in teeth manu- 
facture give inferior results, 14 

Quill, old-time covering for root 
perforation, 82 

REAMER, diamond, for enlarging 
tubes, 30, 151-2 

Reamers, Peeso, 70, 105, 108, I15, 
199, 219 

Recession of gum, 92, 109, 208, 225 

Reinforcement of fused porcelain by 
manufactured, 378-9 

Reinforcing a tube post, 78 

Relationship, factor in shaping up 
two or more crowns from one 
tube rod, 178-8, 190 

Removal of broken drill, 72; post in 
a root, 85-6; crown sections, 
229; of teeth from plate after 
vulcanizing, 330 

Repair facings, how formed from plain 
teeth, 226-7; repairing and re- 
placing tube crowns, 228-9; 
detached-post crowns, 229; re- 
pairing plate-work, 322; formed 
_ from transverse section of double- 
tube rod, 374-5 

Richmond crown, weak point of, 


imper- - 
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(illus.), 50; broken — replace- 
ment of, by tube teeth, 217; 
usually requires model and bite, 
234; time comparison with de- 
tached-post and tube crowns, 234 

Richmond’s, Dr. C. M., New Rich- 
mond Crown method, 199; suit- 
able for front teeth only, 199; 
too weakening for bicuspids, 
KC. 2012 

Ritter Dental Manufacturing Co.’s 
Columbia grinding lathe, 156 

Rivets, gold, 3 

Rods, porcelain non-platinum, single: 
and double tube, 23-5; utility 
as raw material, 25; shaded, for 
colour variations, 25; sizes for 
various uses, 25-6, 32; handiness 
of, 26; can be used instead of 
tooth feats 54; this must not 
be overdone, 167; suggested use 
in professional training, 168; 
value of, in training, 169; shap- 
ing up illustrated, 183-5; sim- 
plicity of shaping teeth from, 
196-7; advantages of, over fused 
porcelain for jacket-crowning, 
212, 218; for extension crowning, 
222; for upper molars with par- 
tially exposed palatal root, 226; 
for bridge-work, 239, 240-1; 
obviate necessity of parallelism 
of abutments, 258; advantages 
for removable facings, 369-70; 
suggested use of, as reinforcement 
for fused porcelain instead of 
metal, 378-9 

Rods, porcelain double-tube, uses of 
various sizes, 26-8, 32-3; posi- 
tion of tubes in, 26-8, 229; 
advantages of, in crown-work 
apply mostly also to their use in 
bridge, plate and vulcanite work, 
58-9 

Root canals in molars, methods’ to 
obtain access to, 74-5 

Root-drier, in preparing canals for 
cement, 73; in extracting a 
broken post, 86 

Root-facer, Ottolengui, for grinding 
down the root, 110; not to be 
used where the enamel is to be 
preserved, 199 
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perforation of root, one of the 
greatest difficulties, 82; old 
methods ineffectual where a post 
was used, 82; causes of perfora- 
tion, 82; soft tissues removed 
from canal, apex if open then 


Root-filling material, 69 
Root intubation, 77-9 _ 
Root Preparation for Crowning and 
Bridging: 
Devitalization, extirpation and re- 
moval of the pulp, 63-70; 


enlargement of canals for anchor- 
age, 70; eucalyptus oil as drilling 
lubricant, 71; hand v. machine 
drilling, 71-2; breaking a drill in 
the canal, how avoided, 72; api- 
cal foramen generally to be 
sealed after fully opening up 
canal, 72; precautions to ensure 
aseptic condition, 72-3; sealing 
material, 73; drying the canal, 
73; sealing operation, 73-4; 
dead pulp cases generally septic, 
74; -pericementitis and abscess, 
74; discolouration a usual symp- 
tom, 74; rubber dam to be 
applied and pulp chamber opened 
to give access to canals, 74; 
sulphuric acid or Ward’s sodium 
and potassium used as aids to 
access, 75; exposed canals to 
be dressed with tricresol or an 
essential oil, 75; obstinate necro- 
tic cases, 75-6 fistulous open- 
ings, 76; use of skiagrams to 
examine hidden tissues, 76; tube 
posts recommended when. roots 
require extended treatment, 
76-7; precautions for strength 
and to keep the tube of post 
clear, 77; antiseptic applications 
to post and root, 77-8; provision 
for extra strain, 78; precaution 
against accidental sealing of 
apex, 78; advantages of root 
intubation, 78-9; excessive hyper- 
trophy of the gum and pulp, cut- 
ting for, 79-80; ethyl chloride 
most convenient anesthetic, pro- 
ducing least hamorrhage, 80; 
protection by wax of adjoining 
living teeth, 80; compression 
useful in mild cases, 80-1; 
temporary crowning often best, 
81; building-up the root for 
hypertrophy associated with ex- 
tensive decay, 81; a hollow root 
facilititates tube anchorage, 81; 


sealed, and perforation filled with 
copper amalgam, 83; advantages 
of copper amalgam, 83; how 
applied, 83-4; fractured roots, 
often very puzzling, 84; where 
whole root may be retained, the 
parts may be bound close to- 


_ gether with wire, then banded 


and capped, 84-5; extraction of 
fractured post in a root, 85-6; if 
cannot be extracted, a groove 
can be trephined round it and a 
gold tube fitted into groove, 
86-7; advantages of this method, 


87 


Root Trimming and Shaping: 
Knowledge of shape essential to 


good shaping, 88; cultivated 
sense of touch and sound also 
important, 88; imperfect root 
treatment and_ shaping chief 
cause of failure in crown and 
bridge work, 89; choice of instru- 
ments largely an individual mat- 
ter, 90; J. O. Wells’s enamel 
cleavers preferable owing to 
smaller head, 90;  scalers, 90; 
short, heavy handles advised, 
90; crowns, banded and un- 
banded: former demands greater 
skill in root-trimming, 90; prep- 
aration of an upper central root 
for banding, 91-3; removing 
remains of old crown, 91; smooth- 
ing off the root surface, 91; re- 
moving enamel from end of root, 
gI-2; enamel removal by small 
stones or carborundum points, 
92-3; upper molar roots more 
difficult, 93; lower teeth — mo- 
lars especially difficult, 93-4; 
shaping for all-gold crowns in 
conjunction with tubes, 94; care 
needed in using handpiece, 94; 
ledge in trimming, how remedied 
and how avoided, 95-6; over- 
hanging margins to be avoided, 
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96; proper taper of root to be 
maintained, 96; expedients when 
leaning adjacent teeth restrict 
the crown-space, 96-7; injury to 
sound teeth in such cases un- 
called for, 97; for unbanded 
crown no enamel removal, 97 

Rosin and beeswax mixture for 
hardening plaster model, 336-7 

Rotation of teeth on posts, avoided by 
accurate fit and good cement 
176; by shaping the recess for an 
inlay, 262 

Roughing pliers, 106, 117, 121, 200, 


Rubber, flow of round posts in vul- 
canite-work, 325, 326-7 

Rubber dam, 74 

Rubber thimble, for grinding under 
water, 182, 214 


SADDLE BRIDGES, 282-3, 285-6, 293-4, 
295-6, 303; fitting of, 344 

Saliva ejector, 66, 213 

Scalers, S. S. White’s, 90 

Scissors, crown, 102 

Scraper, three-sided, 37 

Screws, anchorage, 351, 374, 375 

Sections obtainable from double-tube 
rods Nos. 30, 31 and 32, — 26-7 

Separation of unduly approximating 
teeth, 96-7 

Shaping, perfect, importance of, in 
crown and bridge work, 89 (and 
see Root Trimming and Shaping) 

Shaping up Crowns from Tube Teeth: 

Mainly a copying process, 171-2; 

reducing base with largest and 
coarsest wheel, 173; fitting to 
the root — use of marking paint, 
174-5; slight hollowing of tube 
and base, 175; maintaining 
direction, 175-6; smaller wheels 
for fine-fitting, 176; importance 
of accurate fitting, 176-7; fitting 
to the space, with margin for 
final adjustment in mouth, 177; 
fining down base to size of cap, 
177; grinding facesof tooth into 
alignment, 177; rubbing move- 
ment to obtain fine, smooth 
surface, 177-8; lingual grinding, 
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178; great margin for lingual 
grinding with tube teeth, 178; 
adjustment to mouth and getting 
approximal contact, 178; cutting 
and shaping the incisive edge, 
179; advantages of dental en- 
gine for shaping up, 179; manipu- 
lation, 180-1; finishing from 
model and with lathe quite prac- 
ticable, 180-1; grinding under 
water to avoid over-heating, 
181-3; difficulty of small bases 
of tube incisor and canine crowns 
met by cutting down bicuspids, 
186; approximal contact the 
important point in grinders, 187; 
shaping up grinding surfaces, 187 

Shaping up Crowns from Porcelain 
Rods: 

Cutting tool for porcelain,* 173; 
selecting the rod and cutting it, 
183-4; safest method of rough- 
fitting — to cut off the required 
amount of porcelain and treat it 
as a rough tube ‘tooth, 185; 
double crowns from double rods 
require consideration of relation, 
187-8, 190; selection of double- 
tube rod with tubes nearest 
the correct distance apart, 188- 
9; re-soldering a_ post better 
than reaming out tubes, 189; 
cutting and rough shaping, 189- 
go; outlining the teeth on the 
block, 190; division between 
teeth, defined with thin-edged 
wheel, 190; care required not 
to damage one tooth while work- 
ing on another, 190-1; discs 
and points for finishing, 192; 
finishing may be done from the 
model, 192; double crowns take 
little more time than single, the 
two tubes and posts facilitating 
accurate direction, 192 

Shellac or elastic bond, qualities of, 
136-7; wheels of, though superior 
to vitrified bond wheels, now 
almost obsolete, 137; possibil- 
ities of improvement, 137; shellac 
used in temporarily cementing a 


post, 371 
Silicon, carbide of, basal abrasive 
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for low tensile grinding, 129; 
suitability for dental work proved 
by tests, 145 

Silk, waxed, for withdrawal of tem- 
porary plugging, 78; strands of, 
for keeping tube post clear, 117 

Silver and platinum (dental) alloy, 
34-5 

Silver nitrate solution, applied to 
ground surfaces of natural teeth 
before fixing crown or bridge, 350 

Single post for double and multiple 
roots, 112, 114 

Sizes of Instruments and Appliances 
for specific purposes: 

Abrasive for use with metal wheels: 
carborundum powder, grit 220; 
grit F for finer surface; coarser 
grits for speed, but not larger 

BethanyT2O grit, 153,154 

Canal enlargement for anchorage: 
Peeso reamers, Nos. 1-3; also 
a size smaller than No. 1 for 
lower incisors and canines, 70-1, 
#1570, 219; No.2) reamer for: 
general use, 105, 199; No. 1 for 
upper laterals, 108, 110 

Canal enlargement for pulp re- 
moval: Beutelrock nerve canal 
drills, Nos. 1-12; Gates-Glidden 
drills, Nos. 174-7, — 69, 116 

Cutting incisive edge of tooth: fine 
square-edged wheel, 178-9 

Cutting teeth or sections from rods: 
for fast cutting, wheel 4” diam- 
eter x, thick, grit 80 or’ 100, 
grade I to M, 160, 183, 185, 195, 
196 

Defining necks of teeth in bridge- 
work: S. §. White Vulcarbo 
point, No. 12, — 247-8 

Drilling a tube: diamond drill; 
Butler’s point, medium or coarse 
grit, mounted on porte-polisher 
and thinned down to size; copper 
point with square end, 252-4 

Enlarging tube for jacket or shell 
crowning: coarsest grit of car- 
borundum point in porte polisher, 
214 

Exposing tubes in grinding a facing: 
thin S. S. W. Vulcarbo disc, 
Nog, 6, 00:7, 7= 372-3 


Final fitting, shaping and polishing: 
stones 3” diameter by 4” or 38” 
thick, square and round-edged, 
grits C and D, 180 

Fitting approximal surfaces: small 
flat-edged wheel in engine, 178 

Grinding a facing from a tube tooth 
or rod: 4” wheel, 2” or 3” thick, 
371 

Grinding base for shaping up: 
square-edged wheel, 2” to 3” 
diameter, 3” thick, grit 120 or 
even 150, — 177 

Grinding concave surface of curved 
block for facings section: wheel 
1’, 13” or 2” diameter x 2” or 4” 
thick, grit 80 to 100; and for 
final grinding grit about 150, 
same size of wheel, 372 

Grinding down tube tooth: lar- 
gest size of coarse square-edged © 
wheel; knife-edged or mitre- 
edged wheel; or thin 3” or 4” 
metal disc with abrasive powder, 
173 

Grinding for fine-fitting to cap. 1 
wheel downwards. but largest 
suitable wheel, 176 

Grinding for rough-fitting to cap: 
3’ to 23’ wheel downwards, and 
of suitable grit, but largest suit- 
able wheel, 173-4 

Grinding wheels, tabular list of, 
suitable for dental purposes, 
159 

Grooving a facing: very small car- 
borundum wheel, No. 185 or 
162; finishing with flat-ended 
porte-polishing point, medium 
grade, 227 

Hollowing out lingual surface: 2” 
wheel, 38” thick, and of coarse 

. or medium grit, 178 

Polishing: felt wheel or buff, about 
2’ diameter, with fine pumice 
powder; knife-edged buff for 
inaccessible surfaces, 165 

Shaping up crowns: S. S. W. Vul- 
carbo point No. 12, Vulcarbo 
disc No. 50, Leaming’s disc No. 
508; also copper carbo-cutter 
No. 4, 192, 247 

Shaping up molar crowns from 
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curved block: 4’ wheel, grit 
100, —299 

Smoothing: Nitor stone; elastic- 


base wheel, grit FFF; Ash’s tan 


stone; brass or copper wheel, 
14” or 2’’ diameter, 4” or 2” 


thick, with FFF powder, 163-5 
Undercutting a facing: inverted 
cone carborundum point, No. 
212, fine grit, reduced to about 
half-size, 227 | 
Skill, artistic and manipulative, 


stimulated by use of tube teeth,. 


&c., 8, 11, 169-70, 196-7; in 
teeth-shaping, depends on knowl- 
edge, 194 . 

Smith’s copper carbo-cutter, 192 

Smoothing and polishing (see Polish- 
ing methods) 

“Soft spots” in wheels, test for, 138-9 

Solbrig, Dr., 41 

Solder, in thickening up a pure gold 
cap, 120; in attaching pin to 
plate, 313 

Soldering-block, 111 

Soldering, of tubes, 38-9; unnecessary 
with tube teeth and detached- 
tooth crowns, 57; of cap to 
band, 103-4; of post to cap 
without investment, 106-8; this 
method time-saving, but more 
risky than the investment 
method, 108; investment method 
in thickening up a gold cap, 120; 
in fixing a post in the cap, takes 
only six minutes, 122; of cap 
to posts in the Richmond process, 
200; in joining two root-caps 
together, 204; in posts for loose 
teeth, 206, 207; in inlaying 
bridge-work, 261-2; in plate 
work, 311-3; of posts to tube 
facings, 373-4 

Soldering tweezers, 99 

Soluble glass, 136 

Spatula, wire, in cementing with 
sulphur, 354 

Special forms of tube teeth, over- 


multiplication of, 8; broad- 
based, utility of, 18; large and 
extra-large, necessary, 19-20; 


kinds now available, 32 
Speed, tests of, in wheel manufacture, 
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135-6; of grinding wheels, a 
question neglected in dentistry, 
139; range of, in dental wheels, 
139; uses of the lowest and other 
speeds, 139; importance of sur- 
face speed, 139-40; economy of 
fast-cutting wheels, 140 

Splint, affording support to loose 
adjoining teeth, 292-3 

Split posts (see Posts) 

Sponge appliance for wheel-wetting, 
155-6 
Spoon excavator, used in cutting 
away hypertrophied gum, 80 

Spooner, J. R., 3 

Square tube-holes 
Chemant’s, 2-3 

Standard sizes of posts and pins, 
importance of, 49 

Standardized dental wheels, a desider- 
atum, 132-3, 147 

Stearine, for hardening plaster model, 
330-7 

Sticky-wax, 106, 122, 310-I, 345 

Stockton, Samuel W., 3 

Stones, small, in enamel removal, 92 

Stopping, temporary, 106 

Strength of tube teeth and rods, 43, 


49, 50, 178, 215, 241, 369, 378 


and posts, De 


Sugar solution, most satisfactory 
wetting fluid in grinding, 152, 
153-4, 192 


Sulphur, the first eneal cement, 6 
353; difficulty of application to 
non-metal tubes overcome, 6; 
usual cement for affixing tube 
teeth to a gold plate, 322, 353; 
advantageous because easily re- 
moved, 353; how applied in 
plate-work, 353-5; modifications 
of the method, 355; does not 
deteriorate by repeated melting, 
355; evidence of its reliability, 355 

Swaging a gold cap, 114-5 

Sweating preferable to soldering, 99; 
sweating a gold band, 99-100 

Syringe, hot-air, 73 

Syringes, slip-joint, for 
water, 66 


applying 


TaccarT, Dr., 41 
Tags, soldered to tubing, 228 


. Tan stone, Ash’s, 164 
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Tapping wheel for soundness before 
mounting, 158 

Tin, oxide of, for polishing, 163 

Teeth, crown or pivot, early record 
of, by Fauchard, 1 

Teeth, flat, manufactured as a result 
of the introduction of vulcanite, 
7; meaning of the term, 43 (note) 

Teeth, gum tube, first made by den- 
tists themselves, 3, 6; decline of, 
due to introduction of vulcanite, 
7, 357; revival of suggested, 13, 
33, 363; other causes of disuse 
included failure to recognize 
their superiority for vulcanite- 
work and lack of proper grinding 
appliances, 358; advantages over 
platinum pin and pinless teeth, 
360-4; outstanding point their 
‘unique suitability for use with 
casting process, 360; strength, 
easy replacement, ample anchor- 
age provision and adaptability, 
360-2; for bridge-work better 
than fused gum body, but addi- 
tional horizontal tube would 
improve them for some _ uses, 
362; smoother lingual surface 
‘and more room for tongue than 
other gum teeth, 362; in plate- 
work gum tube sections give less 
scope for adjusting individual 
teeth than continuous gum work, 
but are superior to all other 
forms, 363-4; order of processes 
for casting the plate, 364-6; 
gold pins give stronger union than 
dental alloy, 364; anchorage 
may be reinforced with solder, 
366; pins may be soldered to 
plate after casting, 366; finishing 
the plate, 366; process as easy 
and quick as vulcanite, 366-8; 
weight of gum teeth plates, 368; 
gum tube sections formed from 
tube rods, 368 

Teeth, long pin, for repairs, 226-7 

Teeth, moulded, how made, 44; 
weaker than poured, 44; surface 
glaze of, unfits for frontal grind- 
ing, 54, 59, 166; this defect less 
marked now than formerly, 59, 


166 


Teeth, natural, earliest employment 
of, in dentistry, 1; use of, 
advised as patterns 171; collec- 
tion of typical specimens, 171 


Teeth, pin,- increased demand for, 


coincident with introduction of 
vulcanite, 7; not inferior to the 
pinless forms they displaced, 
358; now themselves displaced 
by pinless forms, 358 

Teeth, plain, as distinguished from 
tube, 43; definition of, 43 (note); 
repair facing formed from, 226-7 

Teeth, porcelain, invented by Ducha- 
teau, exploited by De Chemant, 
2; one colour formerly used, but 
two with platinum, 6; modern 
wholesale and rapid manufacture 
produces an inferior article, 13-4; 
methods of manufacture, 44 
(and see Porcelain) 

Teeth, poured, how made, 44; 
stronger than moulded teeth, 44; 
lend themselves better to grind- 
ing and polishing, 54, 166 

Teeth, tube, among earliest forms of 
porcelain teeth, 1; pioneers of, 
French, American, English, 2-4; 
tubes and posts of metal — no 
evidence for use of wood, 4; 
disused for insufficient reasons 
in America, 3, 7; suitability for 
use with vulcanite realized only 
recently, 7; defective grinding 
wheels another cause of unpopu- 
larity, 8; superior to individual 
forms of crowns, 8; term “tube 
tooth” defined, 8-9; modern 
detached-post crowns  prac- 
tically tube teeth, 9; accurate 
fit of post and tube an outstand- 
ing feature, 9; advantages over 
modern crowns, 10; forms in 
current use, 15; old style plati- 
num, 15; non-platinum, how 
formed, 15-6; two colours of, 16; 
sizes of, 16-7; defect of small 
bases, how overcome, 17-8; spe- 
cial broad-based forms, 18-21; 
conversion of bicuspids and mo- 
lars into front teeth crowns, 
18-21; colour manipulation, 
20-1; old style, summary of 
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uses and limitations, 31-2; dif- 
ference of tube from plain teeth, 
43; general utility, 43; stronger 
and more adaptable than any 
other teeth, 43; special advan- 
tages for crown-work, 44; trans- 
lucence unimpaired when 
mounted, 44; closer texture 
gives advantage in strength over 
moulded teeth, 44; manufacture 
of, compared with that of moulded 
teeth, 44; more natural than 
other teeth, hence more com- 


fortable, 44; facilitate articula-- 


tion and prevent detection, 44-5; 
more easily cleaned than backed 
teeth, 45; in plate-work obviate 
danger of warping in soldering, 
45; adaptability the outstanding 
feature, especially in crown-work, 
45; occlusal surface more readily 
restored than in other forms, 45; 
position of post more adjustable 
than in any other detached-post 
crown, 45-6; illustrations of 
this adaptability, 46-7; accurate 
fit of post and tube assists ac- 
curate fit of crown, 48; impor- 
tance of this not realized in 
other types of crown, 48; attach- 
ment remains fairly strong though 
tooth ground away to the post, 
49, 178; strength in back teeth 
still more marked, especially in 
edge-to-edge bite, 50; economise 
cement with advantage to 
strength of anchorage, 51; adap- 
table to various forms of attach- 
ment, 52; free from objections 
applicable to earlier and modern 
forms of crown, 53-4; convert- 
ible into any other type of 
detached crown, 55, 185-6; 
hence valuable for replacements, 
55; quickly adaptable to any 
form of anchorage, 56; advan- 
tages shared with detached-post 
crowns — no soldering, no danger 
of fracture or discolouration, 
natural convexity in approximal 
surfaces, 57-8; approximal con- 
tact easily obtained in difficult 
cases, 58; advantages claimed 


for tube teeth in crown-work ap- 
plicable to their use in plate, 
vulcanite and bridge work, 58-9; 
advantages over built-up crowns, 
60-1, 62, 222; claims for tube 
teeth as raw material made with- 
out prejudice to value of an 
ample selection of shades and 
crown forms, 167; value of tube 
teeth in professional training, 
169-70; advantages over fused 
porcelain for jacket-crowning, 
212, 215, 218; for extension 
crowning, 222; for upper molars 
with partially exposed palatal 
root, 225-6; time saved in selec- 
tion, 231; time comparison with 
detached post and Richmond 
crowns, 273-5; advantages over 
fused porcelain for bridge-work, 
239-40; in vulcanite-work, 323-4; 
in combinations of metal and 
vulcanite, 328; ease of replace- 


ment, 331-2; advantages for 
making removable facings, 
369-70 


Teeth, wooden pivot, an old form of 
tube teeth, 4 . 

Terms, distinction of, in crown and 
in plate work, 9 (note); differ- 
ence of, in American and English 
catalogues, 43 (note); in refer- 
ence to porcelain, 59 (note) 

Tests of dental wheels, 135-6, 145-8 

Thickening gold cap, 119-20 
Thimble, tailor’s, as a wetting 
appliance with dental engine, 
180; rubber, used for grinding 
under water, 182, 214 

Time factor, fear of, deters from new 
methods, 230 

Time lost, in deciding where to grind, 
194; in selection of porcelain 
crowns, ample for shaping up a 
crown from a tube tooth, 231-2 

Time records in operations with Tube 
Teeth and Porcelain Rods: 

Bonds and fast-cutting, one-minute 
test with carborundum and elas- 
tic-base wheel, 195 

Conversion of tube 
crowns, 20, 22, 186 

Cutting, 154, 160, 184, 185 


teeth into 
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Grinding, 196 
Hollowing base of tooth, 213 
Shaping up crowns from single rods, 
184, 185, 190, 220 
Shaping up crowns from double 
rods, 52, 188, 252 
Shaping up crowns from rods in 
bridge-work, 246, 265 
Shaping up crowns from curved 
block in bridge-work, 299 
Shaping up crowns in plate-work, 
334 
Shaping up gum section blocks, 363 
Tabular time comparison in prepa- 
ration of tube, detached-post and 
Richmond crowns, 234 
Times, average, for normal work with 
Tube Teeth and Porcelain Rods: 
Enlarging tube at base for shell- 
crown, 5 min., 214 
Enlarging base of tube tooth for 
replacing detached-post crown, 
from 2 to 5 min., 229 
Fitting double crowns to their base, 
including resoldering posts, ample 
time allowance 1 hour, 232-3 
Investing and soldering molar post 
to cap, total 6 min., 122 
Selecting suitable porcelain crown 
or facing, fair average margin, 
IO min., 231 
Shaping up a crown from a tube 
tooth or rod, not more than Io 
min., 232 
Shaping up two or more crowns 
from double-tube rod should not 
exceed 1 hour, 232 
Shaping up and polishing shell- 
crown, 20 min. to I hour, 214 
Shaping up and fitting partial porce- 
lain plate ranges from 45 to 90 
min. per tooth, including smooth- 
ing and polishing, but not includ- 
ing making bands and soldering 
them to bars, 334-5 
Times, why given, 230; verification 
invited, 235 
Tools required for tube material, 
307-9 
Training, professional: 
Difficulties leading to neglect of 
grinding and polishing now over- 
come, 165-6; nevertheless, multi- 
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plicity of tooth-forms has led to 
over-reliance on the manufac- 
turer, 166; position may be 
restored by reasonable use of 
tube material, 167; advantages 
of ability to produce teeth from — 
the rough block, 167-8; need of 
special training in this subject 
recognized by authorities and a 
beginning made in practice, 168; 
this special training should be 
encouraged and extended, 168; 
author urges that students be 
taught grinding and shaping up 
from rods and fitting to a rigid 
base, thereby reviving the almost 
lost art of fitting teeth, 168-9; 
practical advantages of porcelain 
for this training, 169; shaping 
up and fitting a set of tube teeth 
a much better test of a student’s 
skill than the existing one, 169; 
practical and artistic value of 
experience thus gained, 169-70; 
simplicity of the art of tooth- 
shaping, 196; superficiality of 
current instruction in fitting and 
shaping, 197; illustrations of 
bridges shaped up mainly from 
young pupils from tube blocks, 
304-6 

Translucence of tube teeth unim- 
paired when mounted, 44 

Trephine, used in making good a 
fractured post, 86 

Tricresol, a dressing for septic cases, 


75 

Truth, of wheels, important, 141; 
truing and dressing appliances, 
135, 141, 1425 hints and cautions 
in truing, 142; dressers for large 
wheels, 142-3; their use illus- 
trated, 144 

Tube, best position for, 49; impor- 
tance of, in older forms of crown, 
so; too large, a mistake in the 
older forms, 51; when _ better 
than a solid post, 87 

Tube-file, 308 

Tube principle, 2, 9, 43, 2373 appli- 
cation of, extended by use of 
tube rods, 54 

Tubes, in curved blocks, 28, 30-1; 
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making of, for tube posts, 36-40; 
base metal, uses of, 39-40; con- 
ditions governing size, 40; pas- 
sage of, right through body of 
crown not a source of weakness, 
54; when not required for anchor, 
age, how filled, 355-6 

Tubes and posts, platinum, diameter 
of, 15; non-platinum generally 
134 U.S. G,, 105 

Turning, fine, threatened by improve- 
ments in grinding, 124 

Tweezers, soldering, 99, 103 

Twist drill, 337 

Twisting wire loops round teeth or 
roots, 98 


VASELINE as lubricant in grinding, 153 

Vent for gas accumulation in septic 
cases furnished by tube posts, 79 

Vibration, of wheels of dental engine, 
139; diminished, a feature of 
elastic-bond wheels, 149 

Vulcan wheels, discs and _ points, 
Leaming’s, 137-8 


Vulcanite, revolutionary effect of, 
when’ introduced as base for 
dentistry, 7; most common 


modern elastic bond, 137; discs, 


invaluable, 151; introduced 
about 1858, 357, 358 
Vulcanite Work: 
Advantages of tube teeth _ for, 


323-4; prevention of plaster 
flowing into tubes during invest- 
ment, 324-5; aluminium posts 
to be fitted before packing, 325; 
ensuring secure rubber attach- 
ment to posts, 325; enlarging 
base . for .headed posts, 326; 
assuring proper flow of rubber, 
326-7; investment of case with- 
out the teeth, 327; grinding 
teeth may be made slightly cone- 
shaped, 327; alternative attach- 
ment of teeth with cement, 327-8 
Vulcanite Work combined with metal: 
Advantages of the tube tooth for 
an isolated tooth, 328; attach- 
ment by cement or sulphur gen- 
erally best, 328-9; soldering of 
pins to plate, 329-30; attachment 
of vulcanite to gold by catches, 
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330; removal of teeth after vul- 
canizing, 330 

Vulcanite Work with gum tube teeth 
or sections: 

Lingual surface ground to provide 
for attachment, 331; some pins 
may be soldered, 331; easy 
replacement of tube teeth sec- 
tions, 331; broken post, 332 

Vulcarbo discs and. points, S. S. 
White’s, 137; made in one or 
two grits only, but invaluable 
where vitrified ones are unsuit- 
able, 151; recommended and 
illustrated, 190, I9I, 192; gen- 
erally best used with engine 
handpiece or flexible attachment 
to lathe, 247; use of, in forming 
facings, 372-3 


Water of Ayr stone, 151 
Warping in soldering, prevented in 
plate work by use of tube teeth, 


Water, ice-cold, as anesthetic, 66-7, 
213; hot, for allaying pain after 
cementing, 352-3; anesthetic 
virtues of, 353 

Water-glass, 136 

Wax, for shielding living teeth in 
operating for hypertrophied gum, 
80; inlay, used in moulding, 102; 
for preventing plaster flowing 
into tubes in vulcanite work, 
324-5; for modelling lingual bar, 
345-65 base-plate of, for the 
casting process, 364 (and see 
Sticky-wax) 

Weight of gum tube cast plates: com- - 
pared with that of continuous 
gum work, 368 

Wells, J. O., enamel cleavers, why 
preferred, 90; how used in 
enamel removal, 91, 93-4 

Wetting fluids for grinding: sugar 
solution best for adhesion and 
cleanliness, 153-4; methods of 
application, 155-6; water the 
only lubricant for elastic-base 
wheels, except vulcanite, 156 

Wheel, carborundum, for smoothing 

surface of root, 91; cup-shaped, 


95 
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of carborundum vitrified wheels 
suitable for general dental use, 


Wheels, Grinding: 
Grit and grade of, explained, 129- 


130; temper as well as hardness’ 


important, 130; hardness and 
softness, 130-1; makers’ grade 
scales, 131; bond composition 
the chief weakness with dental 


wheels, 131-2; vagueness of — 


makers’ descriptions, 132; ab- 
sence of proper  standardiza- 
tion reduces matching of dental 
wheels to guesswork, 132-3; 
dental wheels should be standard- 
ized as systematically as those 
for trade purposes, 133; making 
of, by the vitrified process, 134-6; 
silicate bond process, 136; elastic 
bond wheels, superior qualities of 
dentistry, 136-7; fineness of, 
137; vulcanite now the most 
common  elastic-base wheel, 
137-8; “soft spots” in wheels 
often asserted when they merely 
want truing, 138; test for “soft 
spots,” 138-9; rate of wear 
increases as diameter diminishes, 
139; Yunning speed a neglected 
subject, but of the highest im- 
portance, 139-40; a wheel ap- 
pears hard or soft, according to 
speed, 140; hints in grinding 
practice, 140-1; a ‘successful 
wheel self-sharpening, 141; truth 
of wheel important to economical 
use, I41; truing and dressing 


159; larger and coarser should 
be used in preference to smaller 
and finer for rapidity, 160-1, 
173, 174; with carborundum 
and corundum wheels grinding 
should be always towards the 
edge, 161-2;  knife-edged or 
mitre-edged wheel used in cutting 
teeth, 173 


- White metal alloy, 35 
White, S. S., Catalogue of Porcelain 


Teeth, 2; post-extractor, 85; 
scalers, 90; mandrels, 100-1; 
crown-swaging device, 114-5; 
Vulcarbo discs and points, 137, 
I5I, 191-2, 373; grinding lathe, 
156; long-pin teeth, 226-7; de- 
tached-post crown, 233, 234; 
manufactured gum tube teeth 
and sections about 1856, 358 


Wildman, Elias, 3 
Wire, for posts, 34; half-round, to 


make, 35-6; use of, in treating 
fractured roots, 84-5; in deter- 
mining circumference of root, 
98-9; thin strands of, used in 
bending a tube post, 117-8; 
half-round, used in supplemen- 
tary anchorage, 208; brass, 228; 
German silver, 228; gold pin or 
dental alloy, for tube teeth work, 
309; binding, 313; for lingual 
bars, 345 


appliances, 141-3; difficulties in Wire loops, on which side of tooth to 
formulating suggestions to mak- be twisted, 98 

ers for better wheels, 143-4;. Wood, splinter of, as temporary filling 
elastic-bond wheels in about of tube post, 77, 117 

four standard grades and half-a- Wooden pivot tooth, an old form of 
dozen grits probably sufficient, ‘ tube tooth, 4; wheel, use of in 
144; this conclusion founded on polishing, 163; points, descrip- 
many and prolonged practical tion and use of, in polishing, 165 
tests by experienced men, 144-8; 

use of metal wheels and discs Zrnc chloride cement, for filling roots, 
with abrasive powder, how sug- 69-70; oxychloride cement, for 
gested, 152-3; tapping for sound- sealing the apical foramen, 73, 75 
ness before mounting, 158; list 
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